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(57)Abstract: 0j 
PROBLEM TO BE SOLVED: To provide a gas shower member, 
capable of making reaction uniform inside a semiconductor 
manufacturing apparatus and having a function of preheating 
the reaction gas t while the gas passes through the body so as 
to suppress the generation of blockage of through-holes as well 
as generation of particles. 

SOLUTION: This gas shower member 1 has a sintered 
aluminum-nitride base material member 10, having a thickness 
of 5 mm or smaller and having a plurality of through-holes 11, 
and has a conductive layer formed on the sintered aluminum- 
nitride base material member 10 as a heater circuit pattern 12 * 
or an upper plasma electrode 14. 
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* NOTICES * 

«7P0 and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The gas shower object for semiconductor fabrication machines and equipment equipped with the 
ceramic sintered compact base material which the thickness of a base material is a gas shower object for 
semiconductor fabrication machines and equipment 5mm or less, and has two or more through tubes, and 
the conductive layer formed in said ceramic sintered compact base material. 

[Claim 2] Said conductive layer is a gas shower object for semiconductor fabrication machines and 
equipment containing the conductive layer which forms a heating circuit pattern according to claim 1 . 
[Claim 3] Said conductive layer is a gas shower object for semiconductor fabrication machines and 
equipment containing the conductive layer which forms the electrode for plasma generating according to 
claim 1 or 2. 

[Claim 4] Said ceramic sintered compact base material is a gas shower object for semiconductor fabrication 
machines and equipment given in either from claim 1 to claim 3 which has said through tube with a 
diameter of 0.01mm or more two or more [ 0.1 //cm ]. 

[Claim 5] Said ceramic sintered compact base material is a gas shower object for semiconductor fabrication 
machines and equipment according to claim 4 which has said through tube with a diameter of 0.01mm or 
more two or more [ 0.5 //cm ]. 

[Claim 6] Said ceramics is a gas shower object for semiconductor fabrication machines and equipment given 
in either containing one sort chosen from the group which consists of alumimium nitride, an aluminum 
oxide, silicon nitride, and acid alumimium nitride from claim 1 to claim 5. 

[Claim 7] Said ceramics is a gas shower object for semiconductor fabrication machines and equipment 
according to claim 6 which is alumimium nitride. 

[Claim 8] Said ceramic sintered compact base material contains the 1st ceramic sintered compact and the 
2nd ceramic sintered compact. Said conductive layer is formed on the front face of said 1st ceramic sintered 
compact. Further It intervenes between the front face of said 1st ceramic sintered compact in which said 
conductive layer was formed, and said 2nd ceramic sintered compact. The gas shower object for 
semiconductor fabrication machines and equipment given in either containing the glue line which joins said 
1st ceramic sintered compact and said 2nd ceramic sintered compact from claim 1 to claim 7. 
[Claim 9] Said glue line is a gas shower object for semiconductor fabrication machines and equipment 
containing glass according to claim 8. 

[Claim 10] Said glue line is a gas shower object for semiconductor fabrication machines and equipment 
according to claim 9 which is the glass layer which has a coefficient of thermal expansion not more than 
more than 3.0x1 0-6/degree-C8. 0x1 0-6/degree C. 

[Claim 11] Said glue line is a gas shower object for semiconductor fabrication machines and equipment 
containing non-oxide ceramics according to claim 8. 

[Claim 12] Said glue line is a gas shower object for semiconductor fabrication machines and equipment 
containing the non-oxide ceramics which have a coefficient of thermal expansion not more than more than 
3. 0xl0-6/degree-C6. 0x1 0-6/degree C according to claim 11. 

[Claim 13] Said non-oxide ceramics are gas shower objects for semiconductor fabrication machines and 
equipment according to claim 1 1 or 12 which contain either alumimium nitride or silicon nitride more than 
50 mass %. 

[Claim 14] Said glue line is a gas shower object for semiconductor fabrication machines and equipment 
containing the compound which produces the oxide containing an ytterbium, neodium, and calcium, or the 
oxide which contains an ytterbium, neodium, and calcium with heating according to claim 8. 
[Claim 15] Said glue line is a gas shower object for semiconductor fabrication machines and equipment 
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containing the compound which produces the oxide containing an yttrium and aluminum, or the oxide which 
contains an yttrium and aluminum with heating according to claim 8. 

[Claim 16] Said conductive layer is a gas shower object for semiconductor fabrication machines and 
equipment given in either from claim 1 to claim 7 in which it is formed in one front face of said ceramic 
sintered compact base material, or both front faces, and the protective layer is formed so that the front face 
of said conductive layer may be covered. 

[Claim 1 7] Said protective layer is a gas shower object for semiconductor fabrication machines and 
equipment containing glass according to claim 16. 

[Claim 18] Said protective layer is a gas shower object for semiconductor fabrication machines and 
equipment according to claim 17 which is the glass layer which has a coefficient of thermal expansion not 
more than more than 3.0x1 0-6/degree-C8. 0x1 0-6/degree C. 

[Claim 19] Said protective layer is a gas shower object for semiconductor fabrication machines and 
equipment containing non-oxide ceramics according to claim 16. 

[Claim 20] Said protective layer is a gas shower object for semiconductor fabrication machines and 
equipment containing the non-oxide ceramics which have a coefficient of thermal expansion not more than 
more than 3.0x1 0-6/degree-C6. 0x1 0-6/degree C according to claim 19. 

[Claim 21] Said non-oxide ceramics are gas shower objects for semiconductor fabrication machines and 
equipment according to claim 19 or 20 which contain either alumimium nitride or silicon nitride more than 
50 mass %. 

[Claim 22] Said conductive layer is a gas shower object for semiconductor fabrication machines and 
equipment given in either containing at least one sort chosen from the group which consists of a tungsten, 
molybdenum, silver, palladium, platinum, nickel, and chromium from claim 1 to claim 2 1 . 
[Claim 23] Said conductive layer is a gas shower object for semiconductor fabrication machines and 
equipment given in either from claim 1 to claim 22 which is formed along the flat surface in said ceramic 
sintered compact base material, is further formed along the same flat surface as the flat surface in said 
ceramic sintered compact base material so that it may connect with said conductive layer, and is equipped 
with the external connection terminal exposed from said ceramic sintered compact. 

[Claim 24] The gas shower object for semiconductor fabrication machines and equipment given in either 
from claim 1 to claim 23 which is further equipped with the temperature detecting element built in said 
ceramic sintered compact base material. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the gas shower object for supplying reactant gas 
to a semi-conductor wafer at homogeneity in semiconductor fabrication machines and equipment, such as a 
CVD system, plasma-CVD equipment, an etching system, and a plasma etching system, about the gas 
shower object for semiconductor fabrication machines and equipment. 
[0002] 

[Description of the Prior Art] In case the front face of a semi-conductor wafer is etched or the film is formed 
on the front face, many semi-conductor wafers were held on the rack, and the technique of heating the gas 
for etching or film formation at a heater from a periphery a sink and if needed by the batch type (hot wall 
type) has been used. 

[0003] However, it has been a problem that originate in the temperature by the location in semiconductor 
fabrication machines and equipment or the ununiformity of the flow of gas, and etching and the 
membranous quality formed vary as the demand of high integration of a semiconductor device and 
improvement in the speed becomes severe in recent years. Then, two or more etching systems and film 
formation equipment are put in order, and the type of semiconductor fabrication machines and equipment is 
switching between those equipments to single wafer processing which processes one semi-conductor wafer 
at a time with power feed using a loader. 

[0004] In the semiconductor fabrication machines and equipment of single wafer processing, a semi- 
conductor wafer is fixed on a supporter by carrying out a chuck according to electrostatic force etc. by 
carrying a semi-conductor wafer on the front face of the supporter made from the metallurgy group made 
from the ceramics, and putting it, fixing mechanically, or adding an electrical potential difference to the 
electrode built in the supporter. In order that the held semi-conductor wafer may adjust film formation rates 
and etch rates, such as CVD (ChemicalVapor Deposition), plasma CVD, etching, and plasma etching, the 
temperature of the front face is controlled strictly. For the temperature control, a heater is built in a wafer 
supporter, the maximum front face of a wafer supporter is heated, and a semi-conductor wafer is heated with 
heat transfer. In order to reduce the manufacturing cost of a semiconductor device, to enlarge the diameter 
of a semi-conductor wafer and to increase the number of the semiconductor chip "with which per semi- 
conductor wafer is manufactured is tried. When the diameter of a semi-conductor wafer is enlarged, in order 
to suppress dispersion in the reaction environment of etching in semiconductor fabrication machines and 
equipment, or film formation, the soak nature required of the maximum front face of a wafer supporter 
becomes still severer. 

[0005] Moreover, from the pipe attached in the chamber of semiconductor fabrication machines and 
equipment, between the part where gas is blown directly, and the part blown into an indirect target, the flow 
of gas becomes an ununiformity and the concentration of reactant gas will differ only in sending in reactant 
gas in the front face of a semi-conductor wafer. Therefore, it becomes difficult to control film formation and 
etching to homogeneity in the front face of a semi-conductor wafer. Then, in order to make the entrainment 
of gas into homogeneity on the front face of a semi-conductor wafer and to make concentration of reactant 
gas regularity, the method of installing the gas shower object which formed many through tubes in the 
tabular base material is adopted as the location of the right above of a semi-conductor wafer. According to 
this approach, gas blows off in the shape of a shower, and the most uniform possible gas concentration is 
obtained on the front face of a semi-conductor wafer. 
[0006] 

[Problem(s) to be Solved by the Invention] Although the temperature to which gas is made to react changes 
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with classes of reactant gas, it is about 400-800 degrees C in 200-500 degrees C and CVD by elevated- 
temperature etching at 100-400 degrees C and plasma CVD. 

[0007] Usually, a heater is built in a wafer supporter and it is made predetermined temperature required in 
order to react by heating a wafer directly. If reactant gas is supplied to the reaction section from a gas 
shower object with a room temperature, since reactant gas will be rapidly heated on a wafer and wafer 
temperature will also be lowered in connection with it, it is difficult especially to make temperature of the 
gas within the wafer side of a large area into homogeneity, and a reaction rate also changes with locations 
and it becomes difficult to form the film of uniform thickness. 

[0008] Then, after sending reactant gas into a chamber from piping besides semiconductor fabrication 
machines and equipment and heating at a heater, how to carry out preheating of the reactant gas can be 
considered by adopting the structure which a gas shower object is made to pass. 

[0009] However, when preheating of the reactant gas is carried out before passing a gas shower object, 
before passing the through tube of a gas shower object, reactant gas starts a reaction, the through tube of a 
gas shower object is made to blockade, or there is a problem of generating a resultant vainly in the 
preheating section. Moreover, the problem of adhering on the front face of a semi-conductor wafer as a 
foreign matter also has the particle which a resultant exfoliates and is produced. 

[0010] In order to solve the above-mentioned problem, it is possible to build a heater in a gas shower object. 
However, since the volume outer diameter of a heater coil is about 3 -6mm when the gas shower object 
which contained the heater by putting a heater coil and heater wires between ceramic Plastic solids, and 
performing hotpress sintering is manufactured, when a heater coil is embedded to the interior of the base 
material of a gas shower object, thickness is set to 10mm or more, and it becomes easy to blockade a 
through tube. Moreover, it is necessary to form a through tube so that a heater coil may not be contacted. 
Therefore, there is a problem that the location which forms a through tube will be restrained by the laying- 
under-the-ground location of a heater coil. In this case, many fields where spacing of a through tube 
becomes 3 -6mm or more will exist. Moreover, if the thickness of a gas shower object becomes thick in order 
to lay a heater coil underground, also when a through tube becomes long, the above-mentioned lock out will 
become easy to take place. 

[001 1] So, in order to secure the soak nature on the wafer with which a reaction occurs, passing gas is also 
performed, after it warms a gas shower object by the radiant heat from the wafer supporter of the heater 
internal organs under a wafer and a gas shower object gets warm at it to predetermined temperature. 
[0012] In a membranous laminating, if the thickness which carried out [ thickness ] the laminating not only 
to the wafer of a product but to a gas shower object, a wafer supporter, and a chamber, and carried out the 
laminating to them becomes thick, exfoliation will be produced in thermal stress, and it becomes particle, 
adheres on the wafer of a product, and a defect is generated. Therefore, the front face of the components 
inside these chambers needs to clean frequently. The optimal temperature for a laminating differs from the 
optimal temperature for cleaning. Since the etching force is too strong when the gas of C1F3 or NF3 grade is 
generally used for cleaning and it uses at laminating temperature, temperature is lowered and it is necessary 
to make it not hurt one's front face of a gas shower object, a wafer supporter, and a chamber from laminating 
temperature beyond the need. Then, it is necessary to change temperature with laminating (elevated 
temperature) -> cleaning (low temperature) -> laminating (elevated temperature) — . Since the gas shower 
object which does not contain a heater was heated only with the radiant heat of a lower heater, most time 
amount was taken to reach predetermined temperature, and making a cleaning process intervene had become 
the factor which reduces the throughput of wafer processing. 

[0013] Then, the purpose of this invention is offering the gas shower object for semiconductor fabrication 
machines and equipment which can make a reaction homogeneity into the chamber of semiconductor 
fabrication machines and equipment, such as a CVD system, plasma-CVD equipment, and an etching 
system, while canceling an above-mentioned trouble. 

[0014] Moreover, another purpose of this invention is offering the gas shower object for semiconductor 
fabrication machines and equipment which can perform a cleaning process smoothly when the laminating of 
the unnecessary film which lock out of a through tube cannot take place easily in a thin gas shower object, 
and becomes lock out and the cause of particle happens on the bill-of-materials side in the chamber for 
semiconductor fabrication machines and equipment, and can raise the throughput of wafer processing. 
[0015] 

[Means for Solving the Problem] The thickness of a base material is a gas shower object for semiconductor 
fabrication machines and equipment 5mm or less, and the gas shower object for semiconductor fabrication 
machines and equipment according to this invention is equipped with the ceramic sintered compact base 
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material which has two or more through tubes, and the conductive layer formed in that ceramic sintered 
compact base material. 

[0016] In order to reduce cleaning frequency, a gas shower object from which lock out of a through tube 
does not take place for at least 24 hours or more was desired, but if the gas shower object in which the 
through tube of the usual diameter (0.01mm or more) was formed is used for a base material with a 
thickness of 5mm or less, time amount until lock out of a through tube takes place can be carried out in 24 
hours or more. Therefore, when the gas shower object according to this invention is used, in a thin gas 
shower object, lock out of a through tube cannot take place easily, and there is also no need for the 
preheating of the reactant gas used as the cause which causes lock out of a through tube. Moreover, by 
building a heater in a gas shower object as a conductive layer, heating to the elevated temperature which 
performs the laminating of the film from the low temperature which cleans the cascade screen adhering to 
the chamber components leading to [ of particle ] generating to a wafer top can be performed smoothly, and 
the throughput of wafer processing can be raised. Although the sum total of the time amount of a 
temperature up and a temperature fall was wanted to be less than 1 hour, by building in a heater, a heating 
up time can be shortened and temperature fall time amount can be shortened by constituting a thin gas 
shower object. 

[0017] Moreover, in the gas shower object of this invention, a conductive layer contains preferably the 
conductive layer which forms a heating circuit pattern also from a homogeneous viewpoint of a reaction. 
Since preheating is carried out by doing in this way while reactant gas passes the through tube of a gas 
shower object, a reaction can be made into homogeneity in the chamber for semiconductor fabrication 
machines and equipment. Therefore, lock out of a through tube and generating of particle can be controlled. 
[0018] Preferably, in the gas shower object of this invention, a conductive layer contains the conductive 
layer which forms the electrode for plasma generating. Since the space between a plasma up electrode and a 
gas shower object can be lost by doing in this way, it becomes possible to equalize a reaction in the chamber 
for semiconductor fabrication machines and equipment by equalization of the plasma. Therefore, the lock 
out of a through tube and generating of particle by the unnecessary film formation generated in the above- 
mentioned space can be controlled. 

[0019] Preferably, in the gas shower object of this invention, a ceramic sintered compact base material has a 
through tube with a diameter of 0.01mm or more two or more [0.1 //cm ], and has a through tube with a 
diameter of 0.01mm or more two or more [ 0.5 //cm ] still more preferably. Since reactant gas can be 
supplied to homogeneity within the chamber of semiconductor fabrication machines and equipment at a 
semi-conductor wafer by carrying out the magnitude and the consistency of a through tube beyond the 
above-mentioned value, it becomes possible to make more the temperature distribution on the front face of a 
semi-conductor wafer into homogeneity. 

[0020] As for the ceramics used for the base material which constitutes the gas shower object of this 
invention, it is desirable that any one sort of alumimium nitride, an aluminum oxide, silicon nitride, or acid 
alumimium nitride is included, and it is most desirable to use alumimium nitride from thermal conductivity 
and a corrosion resistance viewpoint. While the base material of a gas shower object is equipped with 
thermal resistance by using the above ceramics, it is used for reactant gas, for example, can also have the 
corrosion resistance over the corrosive gas containing a halogen. 

[0021] As for a ceramic sintered compact base material, in the gas shower object of this invention, it is 
desirable that a conductive layer is formed on the front face of the 1 st ceramic sintered compact including 
the 1st ceramic sintered compact and the 2nd ceramic sintered compact. And as for the gas shower object of 
this invention, it is desirable that the glue line which intervenes between the front face of the 1 st ceramic 
sintered compact in which the conductive layer was formed, and the 2nd ceramic sintered compact, and 
joins the 1st ceramic sintered compact and the 2nd ceramic sintered compact is included further. 
[0022] Moreover, a conductive layer may be formed in one front face of a ceramic sintered compact base 
material, or both front faces, and the gas shower object of this invention may be constituted by forming a 
protective layer so that the front face of a conductive layer may be covered. In order to form a conductive 
layer in one front face of this ceramic sintered compact as a heating circuit pattern and to protect only one 
conductive layer from corrosion gas, such as a halogen, as a gestalt of concrete operation, using a ceramic 
sintered compact as a ceramic sintered compact base material, it is the structure of covering the front face of 
a conductive layer with a corrosion resistance high protective layer and the protective layer which consists 
of non-oxide ceramics preferably, and the gas shower object of heating circuit internal organs may be 
constituted. Moreover, only one ceramic sintered compact is used as a ceramic sintered compact base 
material. In order to form a conductive layer in one front face of this ceramic sintered compact as a heating 
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circuit pattern, to form a conductive layer as a plasma up electrode on the surface of another side and to 
protect a conductive layer from corrosion gas, such as a halogen It is the structure of covering the front face 
of the conductive layer formed in both sides of a ceramic sintered compact with a corrosion resistance high 
protective layer and the protective layer which consists of non-oxide ceramics preferably, and the gas 
shower object having a heating circuit and a plasma up electrode may be constituted. In above any case, 
since it is not necessary to join a ceramic sintered compact, defect factors, such as junction spare time, can 
be reduced and improvement in the yield can be aimed at. Moreover, since a gas shower object is constituted 
from a sintered compact of one sheet, reduction of a manufacturing cost can be aimed at. 
[0023] As for an above-mentioned glue line or an above-mentioned protective layer, it is desirable that glass 
is included. As for an above-mentioned glue line or an above-mentioned protective layer, with the gas 
shower object used by impressing the high voltage at an elevated temperature, it is still more desirable from 
the viewpoint of thermal resistance, corrosion resistance, and withstand voltage that non-oxide ceramics are 
included. In this case, as for thermal conductivity or an insulating viewpoint to non-oxide ceramics, it is 
desirable that either alumimium nitride or silicon nitride is included more than 50 mass %. 
[0024] Moreover, when using either alumimium nitride, an aluminum oxide, silicon nitride or acid 
alumimium nitride as ceramics which constitutes a base material, as for the above-mentioned glue line, it is 
desirable that it is the glass layer which has a coefficient of thermal expansion not more than more than 
3.0xlO-6/degree-C8.0xlO-6/degree C. By using such a glass layer as the above-mentioned glue line, the 
coefficient of thermal expansion of a glue line can be made almost equivalent to a ceramic sintered compact, 
and thermal stress produced in case it is junction or heating of a gas shower object, and cooling can be made 
small. 

[0025] As the above-mentioned protective layer, it is desirable to use corrosion resistance high glass as 
much as possible. Moreover, as for the viewpoint of thermal stress reduction to a protective layer, it is 
desirable that it is the glass layer which has a coefficient of thermal expansion not more than more than 
3.0xlO-6/degree-C8.0xlO-6/degree C. To make into less than 30 minutes time amount which carries out the 
temperature up of the gas shower object from a room temperature to 600 degrees C is made into the target, 
and this target can be attained when a coefficient of thermal expansion is within the limits of the above. 
[0026] When using alumimium nitride as ceramics which constitutes a base material, as for the above- 
mentioned glue line, it is desirable also in glass that the compound which produces the oxide containing an 
ytterbium (Yb), neodium (Nd), and calcium (calcium) or the oxide which contains an ytterbium (Yb), 
neodium (Nd), and calcium (calcium) with heating is included from wettability and an adhesive viewpoint. 
When the ceramics which constitutes a base material is silicon nitride, as for the above-mentioned glue line, 
it is desirable also in glass that the compound which produces the oxide containing an yttrium (Y) and 
aluminum (aluminum) or the oxide which contains an yttrium (Y) and aluminum (aluminum) with heating is 
included from wettability and an adhesive viewpoint. 

[0027] Moreover, when using non-oxide ceramics as an ingredient of a glue line or a protective layer, it is 
desirable from a viewpoint of thermal stress to use the non-oxide ceramics which have a coefficient of 
thermal expansion not more than more than 3.0x1 0-6/degree-C6.0xlO-6/degree C. 

[0028] As for a conductive layer, in the gas shower object of this invention, it is desirable that at least one 
sort of a tungsten, molybdenum, silver, palladium, platinum, nickel, or chromium is included. 
[0029] As for a conductive layer, in the gas shower object of this invention, it is desirable to be formed 
along the flat surface in a ceramic sintered compact base material. Furthermore, as for a gas shower object, 
it is desirable to have the external connection terminal which it was formed along the same flat surface as 
the flat surface in a ceramic sintered compact base material so that it might connect with a conductive layer, 
and has been exposed from the ceramic sintered compact. By doing in this way, only the field of the ceramic 
sintered compact base material which contains the conductive layer is exposed to reactant gas, and can 
arrange an external connection terminal besides the chamber of semiconductor fabrication machines and 
equipment. Moreover, while being able to heat a gas shower object to homogeneity by forming the external 
connection terminal linked to the conductive layer built in the ceramic sintered compact base material, and 
its conductive layer along the same flat surface, it becomes possible to be also able to lessen time amount 
which heating and cooling take, namely, to raise a heating rate and a cooling rate. 

[0030] As for the gas shower object of this invention, it is desirable to have further the temperature detecting 
element built in the ceramic sintered compact base material. By doing in this way, the temperature 
distribution of a gas shower object can be measured and whenever [ stoving temperature / of a gas shower 
object ] can be controlled. 
[0031] 
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[Embodiment of the Invention] Drawing 1 and drawing 2 are drawings showing notionally the gestalt of 
operation of the semiconductor fabrication machines and equipment with which the gas shower object of 
this invention is applied. 

[0032] As shown in drawing 1 , to the chamber 101 of a CVD system or an etching system, the semi- 
conductor wafer 3 as a processing object with which film formation or etching is made is arranged. The 
semi-conductor wafer 3 is being fixed on the wafer supporter 2. The wafer supporter 2 is attached in the 
base material 4. The wafer supporter 2 is equipped with the electrode 23 for electrostatic chucks for fixing 
the semi-conductor wafer 3 according to electrostatic force, and the heating circuit 2 1 for heating the semi- 
conductor wafer 3. The gas shower object 1 is established above the semi-conductor wafer 3. The gas 
shower object 1 has two or more through tubes 1 1 for passing reactant gas, and contains the heating circuit 
pattern for heating reactant gas. The heating circuit pattern is built in the gas shower object 1 with the gestalt 
of a conductive layer. The reactant gas for film formation or the gas for etching is introduced into the 
interior of a chamber 101 from a gas inlet 200. The introduced gas passes two or more through tubes 11, and 
is supplied on the front face of the semi-conductor wafer 3. Predetermined film formation or predetermined 
etching is performed on the front face of the semi-conductor wafer 3. In order to exhaust the gas inside a 
chamber 101, the exhaust port 300 is established. 

[0033] As shown in drawing 2 , inside the chamber 102 used for plasma-CVD equipment or a plasma 
etching system, the semi-conductor wafer 3 as a processing object of film formation or etching is arranged. 
The semi-conductor wafer 3 is fixed on the wafer supporter 2. The wafer supporter 2 is attached on the base 
material 4. The wafer supporter 2 is equipped with the heating circuit 2 1 for heating the semi-conductor 
wafer 3, the plasma lower electrode 22 for generating the plasma in a chamber 102, and the electrode 23 for 
electrostatic chucks made to generate the electrostatic force for fixing the semi-conductor wafer 3. The gas 
shower object 1 is established above the semi-conductor wafer 3. The gas shower object 1 has two or more 
through tubes 1 1 for passing reactant gas, and it contains the plasma up electrode and the heating circuit 
pattern for heating reactant gas so that the plasma lower electrode 22 may be countered. The heating circuit 
pattern and the plasma up electrode are built in the gas shower object 1 with the gestalt of a conductive 
layer. The object for film formation introduced into the interior of a chamber 102 from the gas inlet 200 or 
the gas for etching passes the through tube 1 1 of the gas shower object 1, and is supplied on the front face of 
the semi-conductor wafer 3. Plasma discharge occurs between the plasma up electrode built in the gas 
shower object 1, and the plasma lower electrode 22 built in the wafer supporter 2. Thus, film formation or 
etching predetermined in the front-face top of the semi-conductor wafer 3 is performed by the formed gas 
plasma. The exhaust port 300 for discharging the gas inside a chamber 102 is established. 
[0034] Drawing 3 is the perspective view showing the gestalt of one operation of the gas shower object of 
this invention. As shown in drawing 3 , in the gas shower object 1, the conductive layer which forms the 
heating circuit pattern 12 and the plasma up electrode 14 is built in the ceramic sintered compact base 
material 10. 

[0035] Drawing 4 - drawing 6 are drawings showing cross-section structure notionally as a gestalt of 
operation of the gas shower object of this invention. 

[0036] As shown in drawing 4 , the gas shower object 1 has the structure where the ceramic sintered 
compact base materials 10a and 10b of two sheets were joined. On one front face of ceramic sintered 
compact base material 10a, the heating circuit pattern 12 is formed as a conductive layer. The ceramic 
sintered compact base materials 10a and 10b are joined by making a glass layer or a non-oxide ceramics 
layer intervene between one front faces of ceramic sintered compact base material 10a and the front faces of 
ceramic sintered compact base material 10b in which the heating circuit pattern 12 was formed. Two or 
more through tubes 1 1 are formed so that ceramic sintered compact base material 1 0a, a glass layer or the 
non-oxide ceramics layer 13, and ceramic sintered compact base material 10b may be penetrated. The 
heating circuit pattern 1 2 is formed so that a through tube 1 1 may not be contacted. 

[0037] As shown in drawing 5 , the heating circuit pattern 12 may be formed in the interior of the unified 
ceramic sintered compact base material 10 as a conductive layer by sintering on both sides of a conductor 
paste between the ceramic Plastic solids of two sheets. In this case, the glass layer or non-oxide ceramics 
layer as a glue line is not contained in the gas shower object 1 . 

[0038] Moreover, as shown in drawing 6 , the gas shower object 1 contains the heating circuit pattern 12 and 
the plasma up electrode 14 with the gestalt of a conductive layer. The heating circuit pattern 12 is formed as 
a conductive layer on one front face of ceramic sintered compact 10a. The ceramic sintered compacts 10a 
and 10b are joined by making glass layer or non-oxide ceramics layer 13a intervene between one front face 
of ceramic sintered compact 10a in which the heating circuit pattern 12 was formed, and ceramic sintered 
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compact 10b. Moreover, the plasma up electrode 14 is formed as a conductive layer on one front face of 
ceramic sintered compact base material 10c. The ceramic sintered compacts 10a and 10c are joined by 
making glass layer or non-oxide ceramics layer 13b intervene between one front faces of ceramic sintered 
compact base material 1 0c and the front faces of another side of ceramic sintered compact base material 1 0a 
in which the plasma up electrode 14 was formed. Thus, the gas shower object 1 equipped with the heater 
function and the plasma electrode is constituted. 

[0039] In addition, you may make it the gas shower object 1 contain only one conductive layer which serves 
both as a heating circuit pattern and a plasma up electrode. Moreover, a gas shower object may be 
constituted so that only a plasma up electrode may be built in. 

[0040] Drawing 7 is the top view showing one front face of ceramic sintered compact base material 1 0a in 
which the heating circuit pattern was formed. As shown in drawing 7 , two or more detailed through tubes 

1 1 are formed in one front face of ceramic sintered compact base material 1 0a. The heating circuit pattern 

12 is formed according to the pattern fixed in the shape of zigzag as a conductive layer so that the location 
of a through tube 1 1 may not be contacted. The connection terminals 12a and 12b of the circle configuration 
for connecting outside are formed in the both ends of the heating circuit pattern 12. Moreover, on one front 
face of ceramic sintered compact base material 10a, the slot 15 for inserting a temperature sensor as a 
temperature detecting element is formed. 

[0041] Drawing 8 is the top view showing one front face of a ceramic sintered compact base material in 
which the plasma up electrode was formed. As shown in drawing 8 , it is formed on one front face of 
ceramic sintered compact base material 10c so that the through tube and location of ceramic sintered 
compact base material 1 0a which two or more detailed through tubes 1 1 show to drawing 7 may be in 
agreement. Moreover, two through tubes 1 7a and 1 7b are formed so that it may be in agreement with the 
location of the connection terminals 1 2a and 1 2b of the heating circuit pattern shown in drawing 7 . The 
plasma up electrode 14 is mostly formed as a conductive layer over the whole surface on one front face of 
ceramic sintered compact base material 1 0c so that opening of a through tube 1 1 may not be plugged up. 
[0042] Moreover, as shown in drawing 7 , the heating circuit pattern 12 is formed as a conductive layer on 
one front face of ceramic sintered compact 10a. By covering with non-oxide ceramics layer 13a one front- 
face top of ceramic sintered compact 10a in which the heating circuit pattern 12 was formed, the protective 
layer which protects a heating circuit pattern from corrosion gas, such as a halogen, is formed. Thus, using 
ceramic sintered compact of one sheet 10a, you may constitute so that the gas shower object 1 may contain 
the heating circuit pattern 12 with the gestalt of a conductive layer. 

[0043] Furthermore, as shown in drawing 7 , the heating circuit pattern 12 may be formed as a conductive 
layer on one front face of ceramic sintered compact 10a, and as shown as a conductive layer on the front 
face of another side at drawing 8 , the plasma up electrode 14 may be formed. In this case, the protective 
layer which protects the heating circuit pattern and plasma up electrode as a conductive layer from corrosive 
gas, such as a halogen, is formed by covering these conductive layer top with a non-oxide ceramics layer. 
Thus, using ceramic sintered compact of one sheet 10a, you may constitute so that a gas shower object may 
contain the heating circuit pattern 12 and the plasma up electrode 14 with the gestalt of a conductive layer. 
[0044] Drawing 9 is the top view in which the heating circuit pattern was formed, which will be ceramic 
sintered-compact base-material 10a Accepted and in which showing one flat surface of the gestalt of one 
operation. As shown in drawing 9 , the connection terminals 12a and 12b are formed along the same flat 
surface on one front face of ceramic sintered compact base material 10a so that it may connect with the 
heating circuit pattern 12, they are prolonged to a side face, and can connect now with wiring on the outside 
of the chamber of semiconductor fabrication machines and equipment. Moreover, the slot 15 for inserting a 
temperature sensor can also extend to the side face of ceramic sintered compact base material 10a, and can 
insert a temperature sensor now from the outside of the chamber of semiconductor fabrication machines and 
equipment. The temperature of a gas shower object is controllable using the temperature-control module 
installed in the outside of semiconductor fabrication machines and equipment according to the temperature 
measured with the temperature sensor. 

[0045] Drawing 1 0 is the top view in which the plasma up electrode was formed, which will be ceramic 
sintered-compact base-material 10c Accepted and in which showing one flat surface of the gestalt of one 
operation. As shown in drawing 10 , connection terminal 1 4a is formed along the same flat surface on one 
front face of ceramic sintered compact base material 1 0c so that it may connect with the plasma up electrode 
14, it is prolonged to a side face, and can connect now with wiring on the outside of the chamber of 
semiconductor fabrication machines and equipment. 

[0046] The ceramic sintered compact which constitutes the base material of the gas shower object of this 
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invention can be manufactured by the conventional approach, adds the assistant for sintering as occasion 
demands to ceramic powder, adds a binder if needed further, and manufactures it by sintering the Plastic 
solid of that mixed powder. The alumimium nitride from a viewpoint equipped with the corrosion resistance 
over the corrosive gas containing thermal resistance and a halogen etc., an aluminum oxide, silicon nitride, 
and acid alumimium nitride of ceramics are desirable, and alumimium nitride is the most desirable from 
thermal conductivity and a corrosion resistance viewpoint. 

[0047] As an approach of fabricating ceramic powder, the well-known sheet forming approaches, such as a 
do.ctor blade, extrusion, and a press, are used. After drying a Plastic solid, it pierces or cuts in the 
configuration where contraction at the time of sintering was taken into consideration. After forming a 
through tube at this time or joining a sintered compact, a through tube may be formed by machining. 
[0048] It sinters, after carrying out the debinder of the Plastic solid. Although it is desirable to perform 
sintering by ordinary pressure, it is not restricted especially. As long as there is need, the front face of a 
sintered compact may be ground or cutting processing may be performed to a sintered compact. However, 
when a dimension and curvature have fallen within the predetermined range, you may use for the base 
material of a gas shower object in the condition [ having sintered ]. 

[0049] A conductive layer is formed on the front face of a ceramic sintered compact by carrying out printing 
spreading and baking the **-strike containing metals, such as refractory metal [, such as a tungsten and 
molybdenum, ], such mixture or silver, and silver-palladium and nickel-chromium, or the conductive matter 
of an alloy on a ceramic sintered compact. It piles up by making adhesives, such as glass or non-oxide 
ceramics, intervene between the ceramic sintered compact with which the conductive layer was formed, and 
other ceramic sintered compacts, and a ceramic sintered compact is joined. Thus, the gas shower object 
which contained the conductive layer in the ceramic sintered compact base material can be manufactured. 
[0050] In the above-mentioned manufacture approach, the approach of forming a conductive layer, i.e., the 
postmetallizing method, is adopted by applying and baking the **-strike containing the conductive matter 
on a ceramic sintered compact. In order to make the conductive layer equivalent to a heating circuit pattern 
or a plasma up electrode build in a ceramic sintered compact base material, after carrying out printing 
spreading of the paste containing refractory metals or such mixture, such as a tungsten and molybdenum, on 
the front face of a ceramic Plastic solid, piling up and carrying out thermocompression bonding of other 
ceramic Plastic solids and performing debinder processing to a Plastic solid, the KOFA year method for 
performing sintering of a ceramic Plastic solid and printing of a ********-strike to coincidence may be 
adopted. 

[005 1 ] In order to form each conductive layer of a heating circuit pattern and a plasma up electrode, to 
manufacture the gas shower object which contains a two-layer conductive layer, since the conductive layer 
which serves as two functions, a heater and a plasma up electrode, is built in a ceramic sintered compact 
base material, or to make it a compact, one conductive layer which serves as the function of both a heater 
and a plasma up electrode may be formed. 

[0052] In order to supply reactant gas on the front face of a semi-conductor wafer at homogeneity, it is 
desirable to form preferably the through tube which has the diameter of at least 0.01mm or more by the 
consistency of two or more [ 0.5 //cm ] with the consistency of two or more [ 0.1 //cm ]. 
[0053] 

[Example] (Example 1) After adding 5 mass % and a binder to alumimium nitride powder and carrying out 
distributed mixing of the yttria (Y203) as sintering acid at it, it fabricated using the doctor blade method so 
that it might become the thickness of 1.0mm after sintering. While piercing so that the outer diameter after 
sintering might be set to 300mm after drying this Plastic solid, 500 through tubes were pierced and formed 
so that the diameter after sintering might be set to 0.5mm. This Plastic solid was degreased in the nitrogen 
gas air current with a temperature of 800 degrees C, and it sintered at the temperature of 1 800 degrees C for 
4 hours. The vertical side of the obtained sintered compact was ground using the diamond abrasive grain. 
Thus, the alumimium nitride sintered compact base material of two sheets was produced. 
[0054] Printing spreading of what kneaded tungsten powder and a baking assistant with the ethyl cellulose 
binder on one front face of an alumimium nitride sintered compact base material of one sheet was carried 
out. the line whose line breadth of a printing pattern is 3.0mm — a pattern — carrying out — this line — as it 
indicated that a pattern does not contact opening of a through tube to drawing 7 R> 7, it formed in the shape 
of zigzag. The alumimium nitride sintered compact with which this printing pattern was formed was 
degreased in nitrogen gas with a temperature of 800 degrees C, and the conductive layer was formed by 
baking in nitrogen gas with a temperature of 1 700 degrees C. 

[0055] On the other hand, after carrying out printing spreading of the glass powder on one front face of an 
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alumimium nitride sintered compact base material of one more sheet, it degreased at the temperature of 500 
degrees C. One front face of this alumimium nitride sintered compact base material and the front face of an 
alumimium nitride sintered compact base material in which the conductive layer was formed were piled up, 
and where it fixed with the fixture made from molybdenum and a weight is carried, it joined in nitrogen gas 
with a temperature of 650 degrees C. Thus, the gas shower object which consists of an alumimium nitride 
sintered compact base material having a heating circuit pattern as shown in drawing 4 was manufactured. 
The thickness of the acquired gas shower object was 2.0mm. 

[0056] It included in the interior of the CVD system which shows the acquired gas shower object 1 to 
drawing 1 . The silicon wafer 3 with a diameter of 300mm was carried on the wafer supporter 2, and it 
heated in temperature of 700 degrees C. The through tube 1 1 was made to pass reactant gas, where it 
impressed 200V to the heating circuit pattern 12 of the gas shower object 1 and the gas shower object 1 is 
heated at 600 degrees C on the other hand, and it supplied on the front face of a silicon wafer 3. When the 
temperature distribution in the front face of a silicon wafer 3 were measured with the radiation surface 
thermometer, it was **0.4 degrees C. Moreover, although processing which forms the titanium nitride (TiN) 
film on the front face of a silicon wafer 3 using predetermined reactant gas was performed for 100 hours, in 
the front face or through tube 1 1 of the gas shower object 1, film formation was not performed and adhesion 
of the film was not generated, either. Moreover, there was also no generating of particle with a particle size 
of 0.05 micrometers or more on the front face of a silicon wafer 3. After reaction termination, when supply 
of the power source to the heating circuit pattern 12 of the gas shower object 1 was stopped, the temperature 
of the gas shower object 1 reached in 10 minutes from 600 degrees C to the room temperature. Moreover, 
when the electrical potential difference of 200V was impressed to the heating circuit pattern 12 and the 
power source was supplied, the temperature of the gas shower object 1 reached in 6 minutes from a room 
temperature to 600 degrees C. The crack etc. was not looked at by the gas shower object at the time of a 
temperature up and a temperature fall. 

[0057] (Example 2) Two alumimium nitride sintered compact base materials were manufactured using the 
same manufacture approach as an example 1 . The gas shower object of the same specification as an example 
1 was manufactured except having made the number of a through tube into 100 pieces. 

[0058] The acquired gas shower object 1 was built into the CVD system as shown in drawing 1 . The silicon 
wafer 3 with a diameter of 300mm was carried on the wafer supporter 2, and it heated in temperature of 700 
degrees C. The through tube 1 1 was made to pass reactant gas, where it impressed 200V to the heating 
circuit pattern 12 of the gas shower object 1 and the gas shower object 1 is heated at 600 degrees C on the 
other hand, and it supplied on the front face of a silicon wafer 3. The temperature distribution in the front 
face of a silicon wafer 3 were measured with the radiation surface thermometer in this condition. The 
temperature distribution were **4.0 degrees C. Moreover, although processing which forms the titanium 
nitride (TiN) film on the front face of a silicon wafer 3 was performed for 1 00 hours, the film was not 
formed in the front face or through tube 1 1 of a base material of the gas shower object 1 at all, and the film 
did not adhere. Moreover, particle size did not generate particle 0.05 micrometers or more on the front face 
of a silicon wafer 3, either. After reaction termination, when supply of the power source to the heating 
circuit pattern 12 was suspended, the temperature of the gas shower object 1 reached the room temperature 
in 1 0 minutes from 600 degrees C. Moreover, when the electrical potential difference of 200V was 
impressed to the heating circuit pattern 1 2 and the power source was supplied, the temperature of the gas 
shower object 1 reached in 6 minutes from a room temperature to 600 degrees C. 

[0059] (Example 3) Three alumimium nitride sintered compact base materials with a diameter [ of 300mm ] 
and a thickness of 1mm which have same number of through tubes by the same manufacture approach as an 
example 1 were manufactured. 

[0060] Printing spreading of what kneaded tungsten powder and a baking assistant with the binder on one 
front face of an alumimium nitride sintered compact base material of one sheet was carried out. Line breadth 
used the printing pattern as the linear pattern 0.5mm and whose line spacing are 0.5mm, and as it indicated 
to drawing 7 that this linear pattern does not contact opening of a through tube, it formed it in the shape of 
zigzag. 

[006 1 ] Moreover, printing spreading of what kneaded tungsten powder and a baking assistant with the 
binder also on one front face of an alumimium nitride sintered compact base material of one more sheet was 
carried out. The printing pattern was used as the almost circular pattern, and it was formed so that a plasma 
up electrode might be constituted, as it indicated drawing 8 that opening of a through tube is not plugged up. 

[0062] By baking the printing pattern formed on above one front face of the alumimium nitride sintered 
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compact base material of two sheets like an example 1 , the conductive layer which forms a heating circuit 
pattern and a plasma up electrode was formed on the alumimium nitride sintered compact base material, 
respectively. 

[0063] The above-mentioned alumimium nitride sintered compact base material of two sheets and the 
alumimium nitride sintered compact base material of one more sheet were joined by making a glass layer 
intervene like an example 1. Thus, the gas shower object 1 which contains the heating circuit pattern 12 and 
the plasma up electrode 14 as shown in drawing 6 was manufactured. The thickness of the acquired gas 
shower object was 3.0mm. 

[0064] This gas shower object 1 was built into the plasma-CVD equipment for silicon oxide (Si02 film) 
formation as shown in drawing 2 . The silicon wafer 3 with a diameter of 300mm was carried on the wafer 
supporter 2, and it heated in temperature of 300 degrees C. Reactant gas was supplied on the front face of a 
silicon wafer 3 by making a through tube 1 1 pass reactant gas, where it impressed 200V to the heating 
circuit pattern 12 of the gas shower object 1 and the gas shower object 1 is heated at 600 degrees C on the 
other hand. When the temperature distribution in the front face of a silicon wafer 3 were measured with the 
radiation surface thermometer in the condition, it was **0.5 degrees C. Where it impressed 200V also to the 
plasma up electrode 14 of the gas shower object 1 and the gas plasma is formed in the interior of a chamber 
102, when processing which forms silicon oxide on the front face of a silicon wafer 3 was performed for 50 
hours, lock out was looked at by the through tube and cleaning was required. Moreover, particle with a 
particle size of 0.05 micrometers or more was not generated on the front face of a silicon wafer 3. After 
reaction termination, when the power source supplied to the heating circuit pattern 1 2 and the plasma up 
electrode 14 was stopped, the temperature of the gas shower object 1 reached the room temperature in 13 
minutes from 600 degrees C. Moreover, when the electrical potential difference of 200V was impressed to 
the heating circuit pattern 12 and the power source was supplied, the temperature of the gas shower object 1 
reached in 10 minutes from a room temperature to 600 degrees C. 

[0065] (Example 4) After adding 1 mass % and a binder for 3 mass % and a calcium oxide (CaO) to 
alumimium nitride powder and carrying out distributed mixing of the yttria (Y203) as a baking assistant at 
it, doctor blade shaping of the mixed powder was carried out so that the thickness after sintering might be 
set to 1 .0mm. 500 through tubes from which it pierces so that an outer diameter may be set to 300mm after 
sintering, after drying this Plastic solid, and a diameter is set to 0.5mm after sintering were pierced and 
formed. Printing spreading of what kneaded tungsten powder and a baking assistant with the ethyl cellulose 
binder on one front face of this Plastic solid was carried out. the line whose line breadth of a printing pattern 
is 2.0mm — a pattern — carrying out — this line — as it indicated to drawing 7 that a pattern does not contact 
opening of a through tube, it formed in the shape of zigzag. Thus, thermocompression bonding of the 
alumimium nitride Plastic solid of one more sheet was piled up and carried out on the alumimium nitride 
Plastic solid in which the printing pattern was formed. A printing pattern and alumimium nitride were 
sintered to coincidence by degreasing the alumimium nitride Plastic solid of two sheets which carried out 
thermocompression bonding in a nitrogen gas air current with a temperature of 800 degrees C, and sintering 
at the temperature of 1 800 degrees C for 4 hours. Thus, the gas shower object 1 which consists of an 
alumimium nitride sintered compact base material 10 which contained the heating circuit pattern 12 as 
shown in drawing 5 , and was unified was manufactured. The thickness of the acquired gas shower object 
was 2.0mm. 

[0066] It included in the CVD system as shows the acquired gas shower object 1 to drawing 1 . The silicon 
wafer 3 with a diameter of 300mm was carried on the wafer supporter 2, and it heated in temperature of 700 
degrees C. The through tube 1 1 was made to pass reactant gas, where it impressed 200V to the heating 
circuit pattern 12 of the gas shower object 1 and the gas shower object 1 is heated at 600 degrees C on the 
other hand, and it supplied on the front face of a silicon wafer 3. When the temperature distribution on the 
front face of a silicon wafer 3 were measured with the radiation surface thermometer in this condition, it was 
**0.5 degrees C. Moreover, when processing which forms the titanium nitride film (TiN film) on the front 
face of a silicon wafer 3 was performed for 100 hours, the film was not formed in the front face or through 
tube of a base material of the gas shower object 1 at all, and the film did not adhere. There was also no 
generating of particle with a particle size of 0.05 micrometers or more on the front face of a silicon wafer 3. 
After reaction termination, when the current supply to the heating circuit pattern 1 2 was stopped, the 
temperature of the gas shower object 1 reached the room temperature in 10 minutes from 600 degrees C. 
Moreover, when the electrical potential difference of 200V was impressed to the heating circuit pattern 12 
and the power source was supplied, the temperature of the gas shower object 1 reached in 6 minutes from a 
room temperature to 600 degrees C. 
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[0067] (Examples 5-17) In the examples 5-17, by the same approach as an example 1, the through tube was 
formed and produced the ground alumimium nitride sintered compact. 

[0068] Printing spreading of what kneaded tungsten powder and a baking assistant with the ethyl cellulose 
system binder on one front face of an alumimium nitride sintered compact of one sheet was carried out. The 
heating circuit pattern was formed as a conductive layer by degreasing this at 900 degrees C among nitrogen 
gas, and being burned in nitrogen gas with a temperature of 1700 degrees C. 

[0069] Printing spreading of what kneaded the mixed powder of the non-oxide ceramics and oxide ceramics 
which were blended so that it might, on the other hand, have the presentation of the glue line indicated in the 
following table 2 on one front face of an alumimium nitride sintered compact of one more sheet, or oxide- 
ceramics powder with the ethyl cellulose system binder was carried out. After degreasing this at 900 degrees 
C in nitrogen gas, it piled up on one front face of an alumimium nitride sintered compact in which the 
heating circuit pattern was formed, fixed with the fixture made from carbon, and joined by heating in 
nitrogen gas with the virtual junction temperature shown in Table 2 where a load is hung. 
[0070] Thus, the gas shower object which consists of an alumimium nitride sintered compact base material 
having a heating circuit pattern as shown in drawing 4 was manufactured. The thickness of the acquired gas 
shower object was 2.0mm. 

[0071] It included in the interior of the CVD system which shows the acquired gas shower object 1 to 
drawing 1 . The silicon wafer 3 with a diameter of 300mm was carried on the wafer supporter 2, and it 
heated in temperature of 750 degrees C. The through tube 1 1 was made to pass reactant gas, where it 
impressed the electrical potential difference of 200V to the heating circuit pattern 1 2 of the gas shower 
object 1 and the gas shower object 1 is heated at 600 degrees C on the other hand, and it supplied on the 
front face of a silicon wafer 3. When the temperature distribution in the front face of a silicon wafer 3 were 
measured with the radiation surface thermometer, it was **0.5 degrees C. Moreover, although processing 
which forms the titanium nitride (TiN) film on the front face of a silicon wafer 3 using predetermined 
reactant gas was performed for 100 hours, in the front face or through tube 1 1 of the gas shower object 1, 
film formation was not performed and adhesion of the film was not generated, either. There was also no 
generating of particle with a particle size of 0.05 micrometers or more on the front face of a silicon wafer 3. 
After reaction termination, when supply of the power source to the heating circuit pattern 12 of the gas 
shower object 1 was stopped, the temperature of the gas shower object 1 reached in 10 minutes from 600 
degrees C to the room temperature. Moreover, when the electrical potential difference of 200V was 
impressed to the heating circuit pattern 12 and the power source was supplied, the temperature of the gas 
shower object 1 reached in 6 minutes from a room temperature to 600 degrees C. 

[0072] In the examples 1-4, even if it carried out continuous duty of the gas shower object at the temperature 
of 700 degrees C among the fluorine ambient atmosphere for 1 000 hours, it was satisfactory, but when 
continuous duty was carried out at the temperature of 750 degrees C for 1000 hours and continuous duty 
was carried out at one piece and the temperature of 800 degrees C among ten pieces for 1 000 hours, 
degradation of three pieces and a heater was seen among ten pieces. Since the protective effect of a heater 
fell according to the heat deterioration of a glass layer, it thinks. 

[0073] In the examples 5 and 1 1 , even if it carried out continuous duty of the gas shower object at the 
temperature of 750 degrees C with the temperature of 700 degrees C among the fluorine ambient 
atmosphere for 1000 hours for 1000 hours, it was satisfactory, but when continuous duty was carried out at 
the temperature of 800 degrees C for 1000 hours, degradation of one piece and a heater was seen among ten 
pieces. 

[0074] Even if it carried out continuous duty of the gas shower object among the fluorine ambient 
atmosphere for 1000 hours at which [ 700 degrees C, 750 degrees C, and 800 degrees C ] temperature, it 
was satisfactory at examples 6-10, and 12-17. 

[0075] (Example 18) 2 mass % addition of 5 mass % and aluminum 203 was done for Y203 as sintering 
acid at nitriding cay prime powder, polyvinyl alcohol was added as a binder and distributed mixing was 
carried out with the ball mill by using ethanol as a solvent. After carrying out spray dry desiccation of this 
mixed powder, press forming was carried out so that it might become the diameter of 380mm, and a 
configuration with a thickness of 1mm. After degreasing this Plastic solid in nitrogen gas with a temperature 
of 800 degrees C, it sintered at the temperature of 1 550 degrees C for 4 hours. The vertical side of the 
obtained silicon nitride sintered compact was ground with the diamond abrasive grain. 
[0076] The tungsten heating circuit pattern was formed in the silicon nitride sintered compact of one sheet 
by the same approach as an example 1 , the Si02-aluminum203 system oxide-ceramics layer whose 
coefficient of thermal expansion is 5.0x1 0-6/degree C was formed and laid on top of the silicon nitride 
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sintered compact of one more sheet, and heating junction was carried out at the temperature of 1 1 00 degrees 
C among nitrogen gas. 

[0077] It included in the interior of the CVD system which shows the acquired gas shower object 1 to 
drawing 1 . The silicon wafer 3 with a diameter of 300mm was carried on the wafer supporter 2, and it 
heated in temperature of 750 degrees C. The through tube 1 1 was made to pass reactant gas, where it 
impressed the electrical potential difference of 200V to the heating circuit pattern 1 2 of the gas shower 
object 1 and the gas shower object 1 is heated at 600 degrees C on the other hand, and it supplied on the 
front face of a silicon wafer 3. When the temperature distribution in the front face of a silicon wafer 3 were 
measured with the radiation surface thermometer, it was **2.0 degrees C. Moreover, although processing 
which forms the titanium nitride (TiN) film on the front face of a silicon wafer 3 using predetermined 
reactant gas was performed for 100 hours, in the front face or through tube 1 1 of the gas shower object 1, 
film formation was not performed and adhesion of the film was not generated, either. There was also no 
generating of particle with a particle size of 0.05 micrometers or more on the front face of a silicon wafer 3. 
After reaction termination, when supply of the power source to the heating circuit pattern 12 of the gas 
shower object 1 was stopped, the temperature of the gas shower object 1 reached in 20 minutes from 600 
degrees C to the room temperature. Moreover, when the electrical potential difference of 200V was 
impressed to the heating circuit pattern 1 2 and the power source was supplied, the temperature of the gas 
shower object 1 reached in 15 minutes from a room temperature to 600 degrees C. 
[0078] (Example 19) 2 mass % addition of MgO was done as sintering acid at acid alumimium nitride 
(AlON) powder, the binder was added and distributed mixing was carried out. After carrying out spray dry 
desiccation of this mixed powder, press forming was carried out so that it might become the diameter of 
380mm, and a configuration with a thickness of 1mm. After degreasing this Plastic solid in a nitrogen air 
current with a temperature of 800 degrees C, it sintered at the temperature of 1 770 degrees C for 4 hours. 
The vertical side of the obtained acid alumimium nitride sintered compact was ground with the diamond 
abrasive grain. 

[0079] The tungsten heating circuit pattern was formed in the acid alumimium nitride sintered compact of 
one sheet by the same approach as an example 1, the Si02-aluminum203 system oxide-ceramics layer 
whose coefficient of thermal expansion is 5.0x1 0-6/degree C was formed and laid on top of the acid 
alumimium nitride sintered compact of one more sheet, and heating junction was carried out at the 
temperature of 1 1 00 degrees C among nitrogen gas. 

[0080] It included in the interior of the CVD system which shows the acquired gas shower object 1 to 
drawing 1 . The silicon wafer 3 with a diameter of 300mm was carried on the wafer supporter 2, and it 
heated in temperature of 750 degrees C. The through tube 1 1 was made to pass reactant gas, where it 
impressed the electrical potential difference of 200V to the heating .circuit pattern 12 of the gas shower 
object 1 and the gas shower object 1 is heated at 600 degrees C on the other hand, and it supplied on the 
front face of a silicon wafer 3. When the temperature distribution in the front face of a silicon wafer 3 were 
measured with the radiation surface thermometer, it was **3.0 degrees C. Moreover, although processing 
which forms the titanium nitride (TiN) film on the front face of a silicon wafer 3 using predetermined 
reactant gas was performed for 100 hours, in the front face or through tube 1 1 of the gas shower object 1, 
film formation was not performed and adhesion of the film was not generated, either. There was also no 
generating of particle with a particle size of 0.05 micrometers or more on the front face of a silicon wafer 3. 
After reaction termination, when supply of the power source to the heating circuit pattern 12 of the gas 
shower object 1 was stopped, the temperature of the gas shower object 1 reached in 20 minutes from 600 
degrees C to the room temperature. Moreover, when the electrical potential difference of 200V was 
impressed to the heating circuit pattern 1 2 and the power source was supplied, the temperature of the gas 
shower object 1 reached in 15 minutes from a room temperature to 600 degrees C. 

[0081] (Example 20) One alumimium nitride sintered compact base material was manufactured using the 
same manufacture approach as an example 1 . The through tube was formed in the alumimium nitride 
sintered compact base material like the example 1 , and the conductive layer of a tungsten was formed. The 
paste which added the glass of the Yb-Nd-calcium-O system of 3 mass % was printed to alumimium nitride 
powder, and it was able to be burned on it at the temperature of 1650 degrees C so that the front face of this 
conductive layer might be covered. 

[0082] It included in the interior of the CVD system which shows the acquired gas shower object 1 to 
drawing 1 . The silicon wafer 3 with a diameter of 300mm was carried on the wafer supporter 2, and it 
heated in temperature of 700 degrees C. The through tube 1 1 was made to pass reactant gas, where it 
impressed the electrical potential difference of 200V to the heating circuit pattern 12 of the gas shower 
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object 1 and the gas shower object 1 is heated at 600 degrees C on the other hand, and it supplied on the 
front face of a silicon wafer 3. When the temperature distribution in the front face of a silicon wafer 3 were 
measured with the radiation surface thermometer in this condition, it was **0.4 degrees C. Moreover, 
although processing which forms the titanium nitride (TiN) film on the front face of a silicon wafer 3 using 
predetermined reactant gas was performed for 150 hours, in the front face or through tube 1 1 of the gas 
shower object 1, film formation was not performed and adhesion of the film was not generated, either. There 
was also no generating of particle with a particle size of 0.05 micrometers or more on the front face of a 
silicon wafer 3. After reaction termination, when supply of the power source to the heating circuit pattern 12 
of the gas shower object 1 was stopped, the temperature of the gas shower object 1 reached in 7 minutes 
from 600 degrees C to the room temperature. Moreover, when the electrical potential difference of 200V 
was impressed to the heating circuit pattern 12 and the power source was supplied, the temperature of the 
gas shower object 1 reached in 5 minutes from a room temperature to 600 degrees C. 
[0083] (Example 21) Five alumimium nitride sintered compact base materials were manufactured by the 
same manufacture approach as an example 1 . Formed the conductive layer of a tungsten by the same 
approach as an example 1 on the alumimium nitride sintered compact base material of one sheet, the glass 
layer was made to intervene between the sintered compacts of five sheets, and it joined by the same 
approach as an example 1 . Thus, the gas shower object of the same specification as an example 1 was 
manufactured. 

[0084] It included in the interior of the CVD system which shows the acquired gas shower object 1 to 
drawing 1 . The silicon wafer 3 with a diameter of 300mm was carried on the wafer supporter 2, and it 
heated in temperature of 700 degrees C. The through tube 1 1 was made to pass reactant gas, where it 
impressed the electrical potential difference of 200V to the heating circuit pattern 12 of the gas shower 
object 1 and the gas shower object 1 is heated at 600 degrees C on the other hand, and it supplied on the 
front face of a silicon wafer 3. When the temperature distribution in the front face of a silicon wafer 3 were 
measured with the radiation surface thermometer in this condition, it was **0.6 degrees C. Moreover, when 
processing which forms the titanium nitride (TiN) film on the front face of a silicon wafer 3 using 
predetermined reactant gas was performed for 30 hours, lock out of a through tube was seen in the through 
tube 1 1 of the gas shower object 1 . On the front face of a silicon wafer 3, particle occurred and cleaning of 
the gas shower object 1 is needed. Then, when supply of the power source to the heating circuit pattern 12 of 
the gas shower object 1 was stopped, the temperature of the gas shower object 1 reached in 17 minutes from 
600 degrees C to the room temperature. Moreover, when the electrical potential difference of 200V was 
impressed to the heating circuit pattern 12 and the power source was supplied, the temperature of the gas 
shower object 1 reached in 7 minutes from a room temperature to 600 degrees C. 

[0085] (Example 22) Two alumimium nitride sintered compact base materials were manufactured by the 
same manufacture approach as an example 1 . The gas shower object of the same specification as an example 
1 was manufactured except [ all ] having made the number of through tubes into 30 pieces. 
[0086] It included in the CVD system as shows the acquired gas shower object 1 to drawing 1 . The silicon 
wafer 3 with a diameter of 300mm was carried on the wafer supporter 2, and it heated in temperature of 700 
degrees C. It supplied on the front face of a silicon wafer 3 by making a through tube 1 1 pass reactant gas, 
where it impressed 200V to the heating circuit pattern 12 of the gas shower object 1 and the gas shower 
object 1 is heated at 600 degrees C on the other hand. When the temperature distribution in the front face of 
a silicon wafer 3 were measured with the radiation surface thermometer in this condition, it was **7.0 
degrees C. Moreover, although processing which forms the titanium nitride film (TiN film) on the front face 
of a silicon wafer 3 was performed for 1 00 hours, lock out of a through tube etc. was not seen. 
[0087] Then, when the power source supplied to the heating circuit pattern 1 2 was stopped, it took 1 0 
minutes until the temperature of the gas shower object 1 became a room temperature from 600 degrees C. 
Moreover, when the electrical potential difference of 200V was impressed to the heating circuit pattern 12 
and the power source was supplied, the temperature of the gas shower object 1 reached in 6 minutes from a 
room temperature to 600 degrees C. 

[0088] (Example 23) Two alumimium nitride sintered compact base materials were produced by the same 
manufacture approach as an example 1 . The gas shower object was produced by the completely same 
technique as an example 1 except having formed the conductive layer by applying a molybdenum (Mo) 
paste to the alumimium nitride sintered compact base material of one sheet. 

[0089] When the temperature distribution in the front face of a silicon wafer were measured by the same 
technique as an example 1, it was **0.4 degrees C. Moreover, the through tube was not blockaded although 
processing which forms the film like an example 1 was performed for 100 hours. The temperature fall time 
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amount to the room temperature after the heating up time from the room temperature of a gas shower object 
to 600 degrees C stopped supply of a power source for 6 minutes required 10 minutes. 
[0090] (Example 24) Two alumimium nitride sintered compact base materials were produced by the same 
manufacture approach as an example 1. The gas shower object was produced by the completely same 
technique as an example 1 except having formed the conductive layer by applying a silver-palladium (Ag- 
Pd) paste to the alumimium nitride sintered compact base material of one sheet. 

[0091] When the temperature distribution in the front face of a silicon wafer were measured by the same 
technique as an example 1, it was **0.4 degrees C. Moreover, the through tube was not blockaded although 
processing which forms the film like an example 1 was performed for 100 hours. The temperature fall time 
amount to the room temperature after the heating up time from the room temperature of a gas shower object 
to 600 degrees C stopped supply of a power source for 6 minutes required 1 0 minutes. 
[0092] (Example 25) Two alumimium nitride sintered compact base materials were produced by the same 
manufacture approach as an example 1 . The gas shower object was produced by the completely same 
technique as an example 1 except having formed the conductive layer by applying a nickel-chromium 
(nickel-Cr) paste to the alumimium nitride sintered compact base material of one sheet. 
[0093] When the temperature distribution in the front face of a silicon wafer were measured by the same 
technique as an example 1, it was **0.4 degrees C. Moreover, the through tube was not blockaded although 
processing which forms the film like an example 1 was performed for 100 hours. The temperature fall time 
amount to the room temperature after the heating up time from the room temperature of a gas shower object 
to 600 degrees C stopped supply of a power source for 6 minutes required 10 minutes. 
[0094] By the same manufacture approach as an example 1 , one alumimium nitride sintered compact base 
material which formed one sheet and a tungsten conductive layer for the alumimium nitride sintered 
compact base material is produced. (Examples 26-30) The coefficient of thermal expansion joined the 
sintered compact of two sheets at the temperature of 700 degrees C in nitrogen gas, using respectively the 
glass which is 2.5x1 0-6/degree C, 3xl0-6/degree C, 5xl0-6/degree C, 7.9x1 0-6/degree C, and 10x10- 
6/degree C. Although the targets of a programming rate were 30 minutes / less than 600 degrees C, it was 
divided in 35 minutes, respectively, was divided in 6 minutes, and was not divided in 6 or less minutes, but 
was divided in 8 minutes, and was divided in 80 minutes. 

[0095] (Example 1 of a comparison) Two alumimium nitride sintered compact base materials which have a 
through tube by the same manufacture approach as an example 1 were manufactured. Printing spreading of 
the glass powder was carried out on one front face of an alumimium nitride sintered compact base material 
of one sheet. After degreasing one front face of this alumimium nitride sintered compact base material at the 
temperature of 500 degrees C, on it, the alumimium nitride sintered compact base material of one more 
sheet was piled up, it fixed with the fixture made from molybdenum, the weight was carried, and it joined in 
nitrogen gas with a temperature of 650 degrees C. Thus, the gas shower object 1 as shown in drawing 1 1 
was manufactured. As shown in drawing 1 1 , the alumimium nitride sintered compact base materials 1 0a 
and 10b are joined by the glass layer 13. Two or more through tubes 1 1 are formed in the gas shower object 
1. 

[0096] It included in the CVD system as shows the acquired gas shower object 1 to drawing 1 . The silicon 
wafer 3 with a diameter of 300mm was carried on the front face of the wafer supporter 2, and it heated in 
temperature of 700 degrees C. The through tube 1 1 of the gas shower object 1 was made to pass reactant 
gas, and it supplied on the front face of a silicon wafer 3. When the temperature distribution in the front face 
of a silicon wafer 3 were measured with the radiation surface thermometer in this condition, it was **15 
degrees C. Moreover, when processing which forms the titanium nitride film on the front face of a silicon 
wafer 3 was performed for 1 00 hours, neither adhesion of the film nor lock out of a through tube was looked 
at by the front face and through tube 1 1 of a base material of the gas shower object 1 . 
[0097] The temperature up also of the gas shower object 1 was gradually carried out with the radiant heat 
from the lower wafer supporter 2, and 1 80 minutes was taken to amount to 600 degrees C. When the electric 
power supply to the wafer supporter 2 was stopped, the gas shower object 1 reached the room temperature in 
1 5 minutes. 

[0098] (Example 2 of a comparison) The alumimium nitride Plastic solid of two sheets was produced by 
carrying out press forming of the yttria (Y203) to alumimium nitride powder with metal mold as sintering 
acid, so that an outer diameter may be set to 300mm and thickness may be set to 5mm with the dimension 
after sintering in 5 mass % and a binder, after adding and carrying out distributed mixing. By the condition 
of having made it arranging spirally [ 10mm pitch ], hotpress sintering of the molybdenum line with a 
diameter of 0.5mm was carried out at the temperature of 1 850 degrees C so that the volume outer diameter 
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of a coil might be set to 5mm between the alumimium nitride Plastic solids of two sheets. It formed one 
through tube with a diameter of 0.5mm at a time in the alumimium nitride sintered compact base material 
with the micro diamond drill so that the field to which the heater coil has been arranged after sintering might 
not be contacted. Thus, 50 through tubes were formed in the alumimium nitride sintered compact base 
material. The gas shower object 1 which contained the heater coil line 16 in the alumimium nitride sintered 
compact base material 10 as shown in drawing 12 was acquired. 

[0099] It included in the CVD system as shows this gas shower object 1 to drawing 1 . The silicon wafer 3 
with a diameter of 300mm was carried on the wafer supporter 2, and it heated in temperature of 700 degrees 
C. It supplied on the front face of a silicon wafer 3 by making a through tube 1 1 pass reactant gas, where it 
impressed 200V to the heater coil line 16 of the gas shower object 1 and the gas shower object 1 is heated at 
600 degrees C on the other hand. When the temperature distribution in the front face of a silicon wafer 3 
were measured with the radiation surface thermometer in this condition, it was **10 degrees C. Moreover, 
when. processing which forms the titanium nitride film in the front face of a silicon wafer 3 was performed 
for 8 hours, the film adhered to the front face and through tube of a base material of the gas shower object 1, 
and lock out of a through tube was seen. Also on the front face of a silicon wafer 3, particle occurred and 
cleaning of the gas shower object 1 is needed. Then, when the power source supplied to the heater coil line 
16 was stopped, it took 180 minutes until the temperature of the gas shower object 1 became a room 
temperature from 600 degrees C. Moreover, when the electrical potential difference of 200V was impressed 
to the heater coil line 16 and the power source was supplied, the temperature of the gas shower object 1 took 
30 minutes until it became 600 degrees C from the room temperature. 

[0100] (Example 3 of a comparison) Six alumimium nitride sintered compact base materials in which the 
through tube was formed by the same manufacture approach as an example 1 were manufactured. Formed 
the conductive layer of a tungsten by the same approach as an example 1 on the alumimium nitride sintered 
compact base material of one sheet, the glass layer was made to intervene between the sintered compacts of 
six sheets, and it joined by the same approach as an example 1. 

[0101] It included in the interior of the CVD system which shows the acquired gas shower object 1 to 
drawing 1 . The silicon wafer 3 with a diameter of 300mm was carried on the wafer supporter 2, and it 
heated in temperature of 700 degrees C. The through tube 1 1 was made to pass reactant gas, where it 
impressed the electrical potential difference of 200V to the heating circuit pattern 12 of the gas shower 
object 1 and the gas shower object 1 is heated at 600 degrees C on the other hand, and it supplied on the 
front face of a silicon wafer 3. When the temperature distribution in the front face of a silicon wafer 3 were 
measured with the radiation surface thermometer in this condition, it was **0.8 degrees C. Moreover, when 
processing which forms the titanium nitride (TiN) film on the front face of a silicon wafer 3 using 
predetermined reactant gas was performed for 14 hours, the film adhered to the front face and through tube 
of the gas shower object 1, and lock out of a through tube was seen. On the front face of a silicon wafer 3, 
particle occurred and cleaning of the gas shower object 1 is needed. Then, when supply of the power source 
to the heating circuit pattern 12 of the gas shower object 1 was stopped, the temperature of the gas shower 
object 1 took 30 minutes until it became a room temperature from 600 degrees C. Moreover, when the 
electrical potential difference of 200V was impressed to the heating circuit pattern 1 2 and the power source 
was supplied, the temperature of the gas shower object 1 took 15 minutes until it became 600 degrees C 
from the room temperature. 

[0102] The structure of the gas shower object in the above examples 1-30 and examples 1-3 of a comparison 
and a result are shown in Table 1 . In addition, in Table 1 , " W POSUMETA" means that the conductive layer 
containing a tungsten is formed by the postmetallizing method, "W KOFA year" shows that the conductive 
layer containing a tungsten is formed by the KOFA year method, and it is shown that "Mo coil / HP" 
manufactures a sintered compact base material by hotpress sintering in the condition of having made the 
molybdenum coil line intervening. 
[0103] 
[Table 1] 
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[0104] 
[Table 2] 
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[0105] It should be considered that the gestalt and example of operation which were indicated above are 
shown by no points in instantiation, and are not restrictive. The range of this invention is not the gestalt or 
example of the above operation, is shown by the claim and includes all corrections and modification in a 
claim, equal semantics, and within the limits. 
[0106] 

[Effect of the Invention] According to this invention, when the outer diameter of the semi-conductor wafer 
as a processing object increases, the structure equipped with the heater function and the structure having the 
function of a heater and a plasma electrode can be offered as a gas shower object used for semiconductor 
fabrication machines and equipment, such as a CVD system to be heated more uniform, plasma-CVD 
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equipment, and an elevated-temperature etching system. By using the gas shower object which has such 
structure, homogeneity heating of reactant gas can be realized and it becomes possible to form the film on 
the front face of a semi-conductor wafer at homogeneity, or to perform uniform etching. Moreover, since 
unnecessary film formation stops arising on the front face of the base material of a gas shower object, the 
concentration of the gas in the chamber by lock out of a through tube and aging of a flow rate can be 
prevented. Furthermore, it becomes possible to also control generating of the particle which the film 
adhering to the front face of the base material of a gas shower object exfoliates and generates. 



[Translation done.] 
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a. 

r > A^SftSW lot, »br ;u 5 ~ a^»S« 1 




0 




1 

^ &zg1IJI£^ts\ 8**31 1 £ 7ctt8»3fcB 2 CCfBiS© 
0 . 0 1m mtl±(DBJfBSa?L* 0 . 1 ffl/ c m 2 tLfc 

ffts, m*jb i ^611*^3 £r<z>i>r**ia>fcE»<D 
*a»(*»a*aw^^ir 9 -fro 

[B*3J3B 5 ] mfiB-fe 5 * v £ x^&frStm, itS 
0. 0 1 mmy±©fr8B»il?L*0. 5ffl/cm a £LL 
& , 4 te3B*8©¥»fr SBSiSBJB > ^ 

-fr. 

X^i^-fro 

— fr„ 

[ it 3R3i 8 ] fjiB-fe 7S?> X^SfrSW*. * 1 © 

■fe^ 5 ^7»d:$2©-fe7$ * *X «&&#<!:*:* 
WE3»«ll**JBJiSStifcWIBW 1 $ *x$£j£ft 

*W7-fr 0 

[BM8B10] MESatJIt*. 3. OxiO-'AH 
±8 . Oxi 0- B /'C«T©lftllf«»«ft*f 

9-fr 0 

[Hl2fr9 1 1 1 WE««JBW^M^b«J-b^ 5 * 

fro 

[BRs&gil 2] jtVESttJIM:. 3.0X1 0-VCtt 
±6. Oxi 0"V^WT©lftll5IBffi»**"*"4SH»<t 
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tt-fe 5 5 ^ ?*£dtr. 8**1 1 1 t£8B*&®3^tt»£ 

[8**1 1 3 ] ttEMMUM-ls 5 5 v 2 *tt. Sfb7 
;l/ 5 - 9 A £ fctiaMt* -f *©i>-r*i#>* 5 0 WM%&L 

±*tf, »«3I1 l£fcttB*#El 2 CClB$S(D**f*»{ 

5/'5Ai^>'5Ai 4*tf KfbBJ, £fcttiD*fcfc: <fc 0 
? TMl/f'J A Ai^JU^AiSr'&tflg'ft 

gKJB#xW7-fro 

[»*3S i 5 ] mimmmte. 4? v o v a t tju * 

ir^^^Ai *$tf«-ffc«j*sfer sft&w***** 

mam 1 6 ] *jE3t«»ttBffiB-fe * 2 * **«asf* 
gfcfo— ^©*iH£fcwra^©afflccji5REsn, Mia^ 

tgjjcJ! 1 /pp)i«*3B7 £TOiim^«:SS4R©¥a»tt»l 

20 »I»^S/t7- ». 

[B»«31 1 7 ] nrE«8Jltt#^ ****** lt*31 1 

t«*3«i8] tnefiHUi». 3. oxiovca 
± 8 . 0x10 - '/-cwFom&iimmz mt & * 

+ *7 —fro 

[«*3B 1 9 ] 8JE«8IJB«l^biBjH2 

-fro 

30 [8*3)892 0 ] flffiflWII*. 3.0X1 0-*/°C« 
±6 . 0X1 0- V # C«TO*MKK»»*W"i"&*»^ 
!ft-b7 5^ ^***tf. n«3gi 9 &CfBi£<D¥^fr$OI 

)\, * ^ J u<£tcitmit'!r j s<D^ma>* 5 0 sfi%tt 

±*tf, 1 9 £ fct2S*#£2 0 ^fBMO^zgfrS? 

■r>, IS, ^'^^^ A, S^. ^^^r;Md<t^^c2A*> 

fr6B»*?|2 1 £T©^rh*«CBStt©*«<*WJi«IB 
JBtfXS"* ^-fr« 

ti»SPl 2 3 ] Bj8B2»«B«Bfr8B-t2 ^ 2 » **#MSft 

UEaltWJlteScttT ^> cfc 9 ^cmjIB-k 5 $ » ^ x&fSfrS 

v $ x f**6HtUJl/n»4 ^ hSIi ft SUN ^ * M * ^> . 
. IS^TB 1 ^ 2 2 £ r©t>"S*ti*»CC8E*©**(* 

50 [S**312 4 ] BuIB-fe 5 5^ **SIStt»t*CCrtjB3 
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[000 1 ] 

o^aWfcS iS»«cc 45 1» r £j£ # * £ *® ft •? * j nOc iSj 

So 

[0 0 0 2] 
ft:. 

[0003] itfrbs ^mwmmcommmit. m 
£ n s «<D n B uit#« 6 o < c <t &mmic a r 

[0 0 0 4] ttS»©*SW*HJMatrtt, ■* 
fc*fficc«lE * ttJra-r 5 c <h tc o «: <fc r> r + 

5Tf£o 8»3hk*aW , )*'Mt C V D (Chemical V 
apor Deposition), X9 

■T5ft:»«c. *^©*a***< L/^- ltfc© 

i*<d**hoc*#s n&mmtz b&mL < a&. 
[0005] * fc, ¥«i**B6*b©*+ >^ecKf=tw 

ft:^ W hWSfctix **Ct2l 0 iitf /dtf r tt, #x ** 
a*gnx# $ ft £ Oflf i PiflSWtc i&S ft 4 t <0 
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ft*M**#ffi#Kfl§3*i"C<r»S. C<7);fr£CcJ:ft 

±{c*jt>rrt *«:»*— ft* x?*a*^#e>ft4. 

[0 00 6] 

10 «SFS*^©a««: J: otgftS*, 9 9-^tfx 

100-400'a 77X7CVDt200-500 
•C, CVD"C4 00^8 0 0*CfIK*C*5. 

[0007] awsr, ^x^^ftecb-jr-irtwu 
r, ^*^4iS^^UTJ^^fft^/c^tc^Sft^ 

20 -ft«*©il*JBfiS'r*ci3W!BL<ft4- 

[0 00 8 ] ^CT\ *3»««Jt*lB©i1-©BB«^6S 

[0 00 9 ] b^L, *XS/+ ^-ft^ililTSIuOCS 
(DSa?L * S > S ft: »^ flBftSftSUW: JS^J** * 

[0010] iiBOBSHftWft-rsfcefeCc, 

-fttct -^^^rtsts c e>ns B u^uft 

t - * - 3 >f JU CD^i * 3 - 6 m mfiS^fe S <D 

fl[*30siOmm£J[±Jcft-jtlS^ M?LB 

* » sE-r s eg w t - 2 - => -y ;i/ ©astta <t o r m 
mn# 3 -6m mfcLBca < #a*r S C i 

a*. Sft:, b-^-n-Y^ifflia-rSfti^^fX^^ 

o r fe±EtfMBJ** s iiBc 0 < as. 

[0 0 1 1 1 *CT % g^j|BcS^xM±-C<Di^tt 
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5 

* 9 -ft*«Bf 3t COfiK £ r 8 S r> T*P £ AT X Srf^-r <!: I > 
9 t <h VfT&toftT^&o 

[0012] BKD««CCtJl*rB % ^S^x^/cttT' 

*ct\ £g« (ica) — * y-->^ «g 

fi) HSJi (ICS) •••£»lS**A4s2*a***. fc- 

/Co 20 

[0013] fc-c, cojsgjoetttt. ±32fi©BaH* 

ZMffi-T CVDgl, 7 7X?CVDg 
[0 0 14] C<D»E<Dfc9 — ocDgffjfcfc, »M 

[0015] 

[0016] ^ y - x > ^MSrM^ irtc&btc wpte < 40 

i *> 2 4 n#ffl«±*ffl?l©H£#fi > + V 

OilS (0.0 lmrayi) ©»ji7L*^0Ai^X^ 
*2 4D$PJJ«±«:-r4Ci3»«-C*S. LfctfoT. CCD 
^^i-^-f*tc*j^rRiffl?LcDBBS*s*ac OIK , Kffl 

?L©Ha * 5 1 * fi c -r isa t u & bus a* <o^mw&<D 
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#1 BSMfeirt'TftSCD^aSfttrCifc^ t-*-S:rt 
[0017] S/c, JSJSO^l— tt©«*> 6> fc , L 

[00 1 8 ] C©IS?/^D:tfXW7H*K: 

itSO. OlmmJy 
±0Dfiil?L^O. H/cm l t(±Bl, ^^tc^^L/ 
<ttflttao. 0 1 mmfcl±cDMil?L^:0. 5i/cm J 

[0 0 2 0 ] C<D^<D#;^>* 

c»rft* 1 8*StfCD#»* u < . .*hG»*, ftf^tio 

7v ^t9- ft©*t* ft X. ^ <b <b tC . JSft^' 

[ 0 0 2 1 ] CCOfMB©*/*^* 

$ ^^^eftORffiiCCJgeESftSOaWfrTSOl'. * 
CT. c©J6!BO^i/t9-fttt, *»JB*flB«t3ft 
fc^lcD-fe^^ >? 7,ffiS&fc<0$mt%i2<D'te*7 $ v ? 
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[0 0 2 2 ] £/c, C(0«BJ<D#X^+»7-f*tt, 
Rj&s-fe^ ^ * ^©*fflSfcttpWFO 

< tt#BMb%-fe"5 ^ ^ *^*6a*ffBBl^ttBm"*i 
i^il-c, t-*-lsIlKrtllR®#*W 9-{*£*fJ$; 

©«ffi*»*i4a>wci«iwi, »* u < mmitwt v 20 
* -bis £ xv±su«ffi*rt«o/c*r^ -<* 

[0 0 2 3 ] ±IB©«#IB*A:««K««*^^*S^ 
[0 024] S/c, Sfa*«J&'r&*fe5 5 ^^iUt 

&fbr;u5~*A, sfrfbTJi/S^A, gfbw*£;fc 

BB©ffi«»tt, 3. Ox l 0"VCtt±8. 0X10" 6 

[0 02 5 ] ±IBOBBflHB4 Ortt. r* 

(SHBtt. 3. OxiO- 6 / 4 CW±8. 
Ox l 0- 6 /^tTF©«^ 
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[0 02 6 ] »tt**tfiS"f 7 5 v ZZtLXmitr 

SS«tt©«jS*€>, ±IBCDS«Ji«> -Y^^ut^A 
(Yb) (Nd) <t*JUS<"5A (Ca) <h 

*dt«ibtt* *fcttMft*cJ:*) ? fvl/tf^A (Y 
b) i**^* (Nd) LiJ his*) 1* (Ca) 

HM£4)lbA*»&. ±B©JS»Btt. -f 

? h U^A (Y) cbT^^^A (A 1 ) t^tsmt 
A (A 1 ) itdtfMftttt^rSft***^©**? 

[0 02 7 ] ^SH^/c«ffifIIi©t«4^ It* 

BMtW-b^5v^X*ffll»4»^ 3. 0X1O-VC 
fcLh 6 . 0 x l 0 " 6 /-CWTO^IKIS^**^ 

[0 0 2 8] COSlSOW^t 9-#«Cfel»tIM 
[0 0 2 9] C<D5£W<Drt?s*~s+ ^-ft&tte^T. zS^ 

&<DtfiVf* Ul> 0 3 6fci, 

ter&C<fcteJ:9. agWl&rtjSO-C^i-fe^s 

[0 0 3 0 ] c<D#&nj3<Djtf;*^+ 9-f*l*. -fe^ 5 v * 

^*itt*»tt*crtia s n/ciaa^asB* $ 6 ten a ^> © 

ftcDSa^ffi^ffi'JSrsc «7H*© 

ttfl»Htt*SiWBir 4 C i#"C* So 
[0 0 3 1 ] 

HI tH2tt, CO*!8©WS/ 

SrWtC^rBlT**. 

[0 0 3 2 ] HlCC^r J: 9 CC, CVD«i*i^> 



S e ^f*H; i yN3^^x^m*#20±tcBS?tir 
So ^S/+9-*ltt % J^#X*iljtt3tfSfc»<D 

->«3»iiBO?B.«r^^+ y-i* i tcrtjasftro 

AD2 0 0*6*+>^i 0 1 CDrtSBCCziAStiSo ^ 

l<Drt8B©^*SF»ri/c2fbK:fir»P3 0 

[0 03 3] H2K5Vr<fc5K: % ^XvCVDSI^ 
^^Xvi^^>^giCfflli6tiS^i->^*l 0 2 CD 

*^3*flP«k-T4fc8i>Ob-*-iai82 1 7'^X^ 
** + rwU 0 2rt^C^^-t±S/cd?)CD^^XvTS|5M 

*3 9 ^fflm®2 3 ££«xS„ ^gf* 1 } 
*^3(DJ:^C^^7^^i* 7 — # 1 ^RWe>tlTC»4. 

CDSMdFL 1 UWU, :/5 X ^TSIW* 2 2 tCftftT S 

# - > t v z*?±$m&te&^m<Di&B~e #x is + 7 

-ftlKrt/g£ftTOSo #XagAP2 0 0 + > 
^'1 0 2CDrtSBtc*A3n/cfflJB^fflS/c«x^^>^ 

fflo^tt*xi/+ 7-f* i (onmi 1 1 *ffl«ur* 
r^3ift^*^3<DaH±rm^©iS^Sfettx^ ? 

vyswfatotia. o 2<Drtsr>o^x*sftu 

■rSfcaf>60SP«D3 0 0*s»W6tiri>4. 
C [0 0 3 4] i3(-i, tO^BJODtfXS*'* 7-{*<Dl o 

0fcl*b-£~[n|8g^£--> 1 2^7 7 7;7±^11 1 



(6) ttH2 001-274103 

10 

[0 0 3 5 ] *H4^B6tt. CW>B^$/t7-» 

[0 0 3 6 ] H4CC7S-rct5tC. *fXS/+9-f*ltt, 
2ft<D4z 7 5 v ^X«feBf*aSt* lOailOb #»£3 

^issnroie b~*-0g&rc*-> i 2#j&a3 

ftfc-fe^S **X«|S{*S»1 0 acO-^cD^ffii-fe^ 
^ ^XglMftSt* 1 0 b©aiiOB«:^xiSA: 
10 mtmVfa-kv ^ v £XJI£^&3#SC<bfccfcoT-te 
7 $ v ^X^*f*S**l 0 1 0 b^Sntt» 

So tB«o»ai?L in*, vtzmmmi 1 o 

a, *7XI^/dJ«W7$^^ll 3, -fe7 
S * ^ X#£«6<***t 1 0 b $rSil-r S <t 5 iC J&S 5 ftT 
OSo b-*-HB^*->l 2«Sil?Ll HcJSttL 

&oJ:5*c^jffi$ftros.. 

[0 0 3 7 ] B5fc7nTJ:*5tc. 2ft<D^5 5 * *XJ5fc 
JB#OIBCC*«(*^- X H £&A,r£fegir S C <fc K cfc 

20 milt Ltt-^-iBMir-> l 2*MUtJ: 



Oo c©»^. 



o [0 0 3 8 ] H6^^-rJ:5«:, iis\is* y-fa 

Hi, b-^-[slJS^*^->l 2 iX^XvJdSBlSgl 

4*»*Ji©JKJBrwaLro4. -fe^ s ? ^x«tt(t 

1 0 a(D— ^<D«ffl±CcaiSBiLTb-^-[pIK^^ 
-> 1 2 W&aStlT^S. t-^-EH5^^-> 1 2 
^0E§nfc-fe^5 *£X#HS#1 0 aO-^cD^ffii 
•fe ^ 5 y ^ X«i*Sf* 1 0 bi©W(C^XJl*^:W#» 
30 {bft-fe^ 5 y ^XJi 1 3 a*^4ES#*C<bCCj:^TH2 
5 5 v ^ X#SS<* 1 0 a <b 1 0 b *ffi^-r So ^ fc, -te 

^ x*as(*st* i o c cd— ^o^®±tc2gmji t 

±B|5mfij 1 4&&m2tltcte5 5 y ^X«E»#a*J 1 0 
CCD— ^CD^Mi-fe-7 5 y ^XigftSttl 0 aCDffcfr 

1 3 bS/rfi$«C itCcfcoT-fe^ 5 v i'XglJSf* 1 
OailOc^tS. CCD<fc5&CL-C, t-^-« 
frg<!: 7*7 X-7«fl5*«ilte^X ^ 7 -f* 1 3^««SS h 
40 So 

[0 0 3 9 )44$, #X^i>7-f*l t-^-mSg 
irtjBTScfc^ tCL/T 4><fcO. S/c, 7'-5 X-7±Sf«ffi 

cd^ *rt jar s j: 5 i/t9-(*«i/tw 

[0 0 4 0] H7«. b-^-mf-S^^-V^fiK^tl 
tc*.=y $ » ^Xj»4f*Stf 1 0 a CD— #<DStS£:^-r¥ 
QSI3-C*So H7tc^rrj:Mc:. tMftfacDf^lli^WItL 

1 1 ^7 $ v ^xjSEJSftSW 1 0 a CD— #(D*tffllcj|2 

50 fS:3ftrc-»So Silili i ©liaccjgittb&Oct^ccie 
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g-tz y-v-am <* ^/css«:jt> c x^mmmmmwi- 
[0 04 5] m i o «. ^^xvis^ffiA^^^n/c 

«c. 4aii. :75X^±SPHE1 4tc^-T 

£ =fc 9 tc -fe -5 5 i> * ^SttStt 1 0 c ©— ;fr©Stffi± 

miicm?*?* y*xim#mmi oavmmiuo. wm^mvr+ywmix-tmti&mx-zz^sK. 

^Cth^^^vt i> * *$E*§f*St* 1 o c©— 
HOmWJtlCfcl&SnX^Z. 2^©«ii?Ll 7 [0 046] COmJKD** + C-ftOSM^»fi!St 

tofc-3-c3?S)BiL-C^-7X-7±a5S«Sl 4«75 ? il£$*©fi33JS#£#SS-f <!:«:<£ ->-Ct?jt*-*. -fe 

[0 042] £fc H7«CwrJ:5K-b9 5 7i'^«« 20 {tT-rt/S ~>5A. gfb-WSg. KBIfcT.fr 5 

1 2*sjf5fiEv?n-Cl^ 0 b-*-H8S-'^5'-> 1 6>Sfc$fr* 
2 *5MSWc-b5 5 * 1 0 a ©-*©*B [0047]t75? It 

sicmmva**^. [0048] gam**** a > # i^m^tsr * . « 

[0 04 3] 3 f >K ' 07«:^-r«t-5{c-fe5 5 »«i 30 tSBStffi-Ctftt^OAWtl/l** 1 . WKIWRShfclr*. 

<fct,>. c©*§£\ Cft6©'^«JB±*#H£(fc ! 0Hz5 3 t» X'>i-«7-l*©a*ttCffl^t:t «t^o 
>XK»«t4CiK«t9. ii^H<tU-C©b-^- [ 0 0 4 9 ] H27 5 -j *X«8#©±«:$i 

1 ft©-te7 3 f 1 0 a ftflH»T. + "7 /c«^©^tt«J5C ^ h *HJW!M&0"C«i 

4*mnmofc®x-ftmtz>±*)<<cMj&^xb£.\<K 40 ±tc?&iM-a. isiwaswct^^xM* 

[0 044] 09«> fc-*-@B/S$»-:/jWtJldE3*l tffe©-b9 5 » *^«*S«fi©ia«C^^*te»«f»(fc 

5 7 *X«&i£f*gm 0 a ©4> 9— o<omn<OB f ^^^©S^'J^rtESHfSC itc«fcoT« 

iC, ig&JiS^l 2 a i 1 2 b*i. fc- Jr-|5]SS^5'-> Ltt75 »; i 7 ^ISft^tttcgS/ifcrtiaLfctf;*^ 
1 2 iCfiSMf -5 «fc 5 KHz 5 5 2 1 0 a © t7 -(**83&-r S C tffX% 4. 

-^©«ffi±ris]-©¥BK:tS-5t:^$h. flWffi*-c C o o 5 o ] ±m<ommi5mia6^x\:t, -^j * 

fcAOSJgpi 56. H273 0a©BI h^*9^Xtt*»fflb"Cl»*. fc-*-@B»-*-> 



1 2©«Sli«:(i?l-gPK:^-r^/c*©F i: ]ffJ«© 
SttMfl 2 ai 1 2 b*^)SSnr^*„ $/c. -fe-7 
2 f^SfefeftSWl 0 a©— ^©affi±tc{*SS^tiJ 
S|JiO-CiagH2>-y-i&lfA-rS/c&©3lgPl 53&iJgJjS3 

[ 0 0 4 1 ] @8W. •^5XvJb6|SSffi#JI?JjXi**ifc-fe 
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13 

j > #$mzt& Ltcmic^ *.^%v>? xf&mtom&t 

[0 05 1 ] t-^-<h^7Xv±gp^®<D2 0(D^ 

t - £ - 1 ^ v ^mwom^<om&^^ 
%*ras:a?L4o. iffl/cm a «±(D?&firt\ »s 

KttO. 5<l/cm l JW±OffigT'^T^<Z)^M^ 
[0 0 5 3 ] 20 

immt) (HJfeW i ) affcr;u * ~s A»*(cjSS»H> 

mm u x ft&m^ l feme , mmmc i . o m m <om» 

©SEJ^**ia»U^a. «8Sa©*ta*«3 0 Ommtctt 
£<£*>£jT*>ft< cbifcCC ««fftZ>it8W* 0 . 5mm 

C(Dm^W^UAS 0 0'C<OK3R//^»St*-CBlllil/» 
BJSl 8 0 0'C7?4BFlB«BSL//t. f#6n/c«MSf*<D± 
TE£2Wi^> Fffift*/BC>T0FSl/fc. COcfc^OC 30 

[0 054] 1 ftomtTfr 5 ~ 2 AM*§f#Stt£>— # 

a-^^^>^riB«L/cfc©*EPBiM-1&U/c. EDM 

7 CC <t 5 «C 5^ y If ^tR«:»JSJl 1/ *: . C <D EPfiiJ ' < * - 

>^»flESh/c^br;i/5^^A«»Sf*:*iaa[8 o o°c 

©s*#**rBu»u s*i 7oo , coa*^*ic 

■C«f*W £ C £ be J: 0 z»®f 40 
[0 05 5 ]-^ & 5 1 ft<DmitT)b : Z~02*m£t$ 

S5 oo'crnftfliufco c<D^ftTJU5^A$fe-#g 
l-eis i ti i * it /cttir ss 6 5 Q-ccommtf 

t - $ - m if g ; >• * - > * i*j m l tc m < i r ) u s ~ o a & 

(*£ 6 % # x + V - <* & KB b fc a ?# 6 ft *f 
7,is*vV-(*<vmMt2. Oroni'C&ofc. 50 
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[0 0 5 6 ] ff &hfc#X5/+9H*l*H l$C7lV?"C 
S3 0 0mm(D-> I j3>^x^3?:«EitTae7 0 0 *C 
£->l 2(,C2 0 0 V*EPJjnb'r*fX^-i'9-f*l*6 

0 o ^jpjftufcttfflrgj£^x*jtii?L i i ccaas 

riP>JSU/ciC5, ±0. 4 # C-C*ofc. S/c. 9tS<D 
JgjS**X*ffllirS^dr> (T i N) Bt5/'J3>^ 
*^3©affi±*CJB^K-r4iail* 1 0 OBSHWTtt-sfc 
+ 7 1 (Dmm^MMJl l 1 -ciiBUKflE* 

>^x>'^3CDaM±'C^eS0. 0 5Mmai©^-f 

1 (Dh-^-InIK>'^^-> 1 2^<Dm®CD^ ; &{f±5 

*»t7-i*l <DfiS«6 0 o*c*>e>^ss 

•ci oft-emmute t-^-Eiss^^->i 2 

X > + 7 -ft 1 (DfiRttSift** e)6 0 0-C^T6 ^-CflJ 

^u/co siafccfctfKSWFtcfci^r^^^i' 9-ftocfy 

[0057] (masffi 2 ) nisw i <b pi tmmx&zm 

^T»fcr;I/5^^A^^«*2tJ«Jfib/c. 

?L©{isfe^ i o ofiitcbfcfeiw*, i tmoitm 

[0 0 5 8 ] tehtltcJiXisvy-fclZM icc^^n 

CCi£tl3 0 Omm^'Ja^x^SSItttTag? 0 
O'CKMlLfco — ^t/^7-ftl©t:-*-B 
SS^*^-> 1 2CC2 0 OViEPJfflLTtf^W^H*! 
^ 6 0 0 'CCcJD^i L fcttH-CHJC^ ^SM7L 1 1 Ceil 
ii$#r->Ur2> r >x^3CD^®±CC#t^U/c 0 COW 

ffijaatKc j: o -cs'jje u^. *(DjaK^fett±4. o°c 

> (T i N) Ki^JsR-rSfflia* l 0 ORMBiftt^fc 
^7*X is + v -it 1 (Z)SW©^ffl-^fiil?L 1 1 tCBM 

>^*^3©^ffi±K:*5tir«. fiS^O. 0 5/imK 

^-il88^ , ^-> 1 2^0miHCDfSf& ; 5:f?±'r^i, ^7 
7>W7-f*l 0 0*C^6SSCC 1 0#r»J 

ilL/c 0 $/c, t-Jr-HB'<*-> 1 21.C2 0 OV© 
mE^EPSu It 9M£&te bfc <b C 5 . W^>t9-{* 

i<DSffi«^s^e>6 oo*c*r6»r*iijau/c. 

[0 0 5 9 ] (HMIM3 ) XttM 1 tnp«3IC&ffi*C J: 
orPI— ©»©*ifflTL**"r4itS3 0 0mm, il^ 1 
m m(DSfbr;U $ ^ ^ AjftttftSt**: 3 teMit b/c 0 

[0 0 6 0] i ftoft(tr;u5 ^^Afttt(t*t*©— * 
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ifiO. 5 mm, MMNWO. 5mm©«tJM>'**--><fc 
U . C CO / ^ * - > * Kffl?L OBB □ W « Ml 0 & i * 
J: 7 tcin-r J: 5 tc t> ?1? #RK3i£ L fc„ 
[0.06 1] S/c, fc5 ltfc©S<brJU5^»5A«Bftf* 

[0 06 2] ±&<D2&<DS.itTJl'Z 

[0 0 6 3 ] ±fE<D2t£<E>M{tTJl/^ ^ AMSftSfa 

l iBiai«:L/T:^^H*/hSES**c<!:tc<fcor«^ 

[006 4] COrtXis* V-W\ *:Wl2 fojr^ tl%> & 
S";:a>BKbI« (S i O,^) JgStfB<D:/5X^ 
CVDMWim/c B C/x^{PJ$ft2<D±&Cfi:|$3 

0 OmmO^'J ra>$*^3*iJrtrCffll£3 0 0 *CK flQ 

> 1 2&C2 0 0 V^EPflPLT 6 0 0'CHC;tf;V>i* 9-ft 

1 *^L/yt«S8-CSJ£^^«:»jif L 1 1 30 
C <h $C<£ o T:> l> :3 > ^ x ^ 3 G>Siffi±&CJ5JS#* * W 

K»fli«rM»«ffi»*tf-K: J: o X 8MS 0/c <b c 3 , ± 

0. 5 # CTC*ofc:. ^J/t!7-*10^?7lM 
SI 4tCfc2 0 0 V*ElBraO'C^ + >^l 0 2<DI*3fflHC 

/Co Sfc. ^';n>^x^3©*ffi±ic*5t^r5KESO . 

4tcfla&-r4*«*ff±rsi. 

*H§IH5' , <*-> 1 2tC2 0 0 V©*E*EPfinLt«ilH 

iC5, *f *V 1* ? -ft 1 oias«sa*^ h 
6 o o *cs r i o »-c»ja ufc. 
[0 0 6 5 ] ( Uttffl 4 ) Sfbr ;u s ^ ^i&^cc^ia 

HftSfl £ 0 T ? MJT (Y,0,) *3H«%iBtft*rJl/ 

(cao) %\mm%t^4^#t%\fmi,-cft 

BfflALfcft. 1. 0 50 
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4 <t stents*. «te«eacc*5Ciritts*io. 5 m 

BJ&flJUfc. EP»J^*->tt, HUH* 5 2. OmmOftl* 

M u i > <fc 5 «: H 7 ec «t o cc y if y tc 0 

^Afl&^ft&&a8 0 O'COgt^^^'ORib, 
1 8 0 0 -C-C4 «fH«S«T 4 C i tc J: 0 , SMM^' & 

L/TIS5fc:5Vr<fc9tt. b-*HBB'** — >l 24:1*9 

a u t — ft{b h tdstitrfo A«as*at* i o e> 

—{$<DBMZ2. Ommr**o/Co 
(006 6]-fl6nfc^^t7-ttl*H 1 tc^-TJ: 
5ttCVD««tCffl*iM/fti. •?*^«RFf*2<D±tCiS 
@3 0 0mm^> l J3>*)^^3 ^rtg^rfiS? 0 0 °C 

1 2CC2 0 0 V4EPJPUr^^+ "7 -ft 1*6 

o o x;ccttttutett»rH«5tf^*jta7L i i cc3i®^ 
*r^y 3>^x^3ooa®±w:^b/co c©ttiT 

SKItCCcfc^Xffl'JSU/ciC^, ±0. 5-CT?£>^c 0 
S/c, fi{b^^>« (Ti N«) *^Un>^x^3(D 

Sffiiccjgjis-raiaa* i o o^iatf ttoyt<bc 5. ^* 

Stir. JR»ft»L&*ofc. -> I ;3>^x^^3<D^H 
±CC4sliTttS0. 0 5 /im«±CD^ , -7 ; '^ ^^<D»^ 

flO*««*&«rfflhS-&*<t, ^'7>->+«7-ft l<DffllS« 
6 0 0*Ca>63ifi(C 1 ^/c, fc-*- 

IslK^*^->l 2(C2 0 0 VO«H£EPttJOT«iK£^ 

K&bfcici, i ©iaawsia^ 6 6 o 

[0 067] (|JQfJlI?!l5^ 1 7 ) ^M^'J5 - 1 7 

itrfrz-OJ* %m ft * ff » b / c . 
[ 0 0 6 8 ] i tfcos-f br;i/ s ^ 

M±ec * > ^ -r > t&T^ i fiSSEBSSfiJ* x ^ ;1/ -fe jU p - X 
^ ^ A > ^tc T mM is tc i> CD * EP BiMffi U fc o Ct\*m 

9MJxq*9 o oxriift»iu^iaffi l 7 o o*c<DM5S#* 

[0 06 9]-*. *>9 lfeCD^bT^S^^A^ft 
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[0 07 0 ] CCDcl:5K:l/-C H4CC^3n4J:5ttt' 

- $ -@B^ $ - ofc^fbr a io 

13 0 0mm(D^ , J3>^x^3^rtg-liTSS7 5 0 'C 
2«C2 0 OVO«E«rEPftlb"C^^f ?H* 

. i * 6 o o •c«cflnJ»u/ctt-* , rsj£3tf ^*»at?L 1 1 «: 

a > * ^ 3 (D«HW:*5 W saflWW&fcflWSffiffiBSt 20 

>f3e©sj6^ftffli»ra-fk^#> (t i n) K*5-"j 

Ot-i-iB^*-> 1 2^©fS®©«^&#±Sii 
£<h, #*^+9-{*l©afftt6 0 0T:*>6Sa*-C 

1 OdTBJjtbfc. k~*HSB><*~>l 2fC 30 

2 0 0VO«EftEPttIU , C««*«ttLfcd:C5, 

17-* 1 (DfiS«SS*»6 6 0 0 •C£-C6#'CliJjt 

[0 0 7 2 ] ^3560(1 - 4t», #*S/+"7— tt*? * 
^#HM*7 0 oxcossr 1 0 0 0 l9Hlatttttffibr 
bBHWttfr-jfc*, 7 5 0 •C<DSS"C 1 0 0 0 B3na 
^ffifflb/<:<tt3, 8 0 0'C©SKtl 

0 0 0»IB»»4tfflOte4C6, 10ffl*3ffl. fc-* 

[0 07 3 ] %tW\^. 1 Ittt ^^+9-f*47 
•^SR»ffl«*7 0 O'CCDrSJKT' 1 0 0 0D#Ph1, 7 5 0°C 

<Dsar 1000 wmmm^m u r & bmi**«c*» 
800 •cwsar 1000 i^niiiRttffi u/c ± c 

[0074] jbswb - 10, 12-17 rt*, #;^> 

i*'7-f$S:7 7^fiM*7 0 0 - C. 7 5 0'C, 80 0 
•COC^ncDfia-C 1 0 0 0»B!3ttt«fflL"Ct>IBHI** 

[0 07 5 ] (HtKM 1 8 )Sftir-<*»5SK:»ftBftS | l 50 
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£UTY,0,«:5ft:a?*, A 1 , 0 3 % 2KS%8«raU 

©jaagft^sss 0 o w ccDa»^'^*T'mflio/c^ a 
ai 55 o'CT4i^pa«asbfc. »6tifcfi[ffc4r^**s 

[0 07 6] HJfetfll 1 iEI D^ffi"C 1 t&<Dg{b^ *®E 

9 1 ft©»b^^*#^f*«cJft»5R»»3&*5 . 0X10 
- 6 /°C(7)S i 0 2 -A l,0 3 3fcBKb*Hz^5 ***JI* 

JKflEl/Ta*a**>#r**^* 1 1 0 o'coaKrJn 

[0077] ?#6n/c^^f7-i* 1 £^ 1 octjvtc 

VDSSS©rtBBCCli*^/c. «5*^ffiJ*i*2(D±CciS 
S3 0 0 mm©2/ 'j a >•) *^ 3 *»f t jfiS7 5 0 *C 

£-> 1 2K12 0 0 V(DmE*EPflnLT;tf*->+ 9-1 f* 
1460 0 •CCC»Pf» U/ctt«-C5CB//^*»ii?L 1 1 £ 

zx > f) * >\ 3 (D^ffitc fctt iSK^W* W»«ffiaiSH" 
tcJ:-ora'J3£L//c<bC5, ±2. O e CT^o/c 8 gfc, 
Brf3£©JSj£^*ffl^T^fc^^> (T i N) B*J/y 

3>^x^3©affi±tcjgfi£-rs«ia*i o 0D*ratf& 

(Dt-^-[al8S^'^->l 2^©»jK©et*&*ffjhS# 
-2><h, ^7^^+9-f*lcoaJS6i6 0 0 c C^^^a^r 
2 0^iraU/c o S/c, t-*-EI8^*-> 1 2«C 
2 0 OV©«E*EDJPUr*aH«:fi«&L/3fe<tC5, 

(Dfflft tt^fi35P h 6 0 0 *C* r 1 5 »TBJ 

[0 0 7 8 ] (HifiWi 9)Sa^br;i/5x«5A (A 1 

on) f»5R«:sittaftsij<turMff o*2R«%as»nu. 

U-F7-/l£j|Ufca. tS3 8 0mm, il^ 1 mmCD 

0 0 # c<Da3R««*-c»«iofctt. sgi77o -cr 4 

[0 07 9 ] HJBtfiJ 1 tlHlC^ffir 1 &<DWmtT)V* 

f&b % hoi ft<DI$g (br a jSBiBftccSMUaffi 

»^5. OX 1 0" 6 /°CCDS i O a -A 1 , OjKEftfUA 

0 0 •c©aatcjrt»«^Lfc. 

[0 0 8 0] fi^ti/c^X^+y-f* 1 40 1 CCurf C 
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S3 00mm<D^»J=i>^x^34$E#-Cfaffi7 5 0*C 

£->i 2cc2 o o v©aiE*En*niyT^^+7-(* 

3 > -5 x 3 O^ffltCfcW *fp5SMffiafift 
tCiorffi"JSb/c«!:C6, ±3. O'CCfcofc. 
gFf3e<DJRj£#^S:ffl^r^b^*> (T i N) JS3r> U 

3>^*^3<Das±«:^js-r'5«i:S% i o ommfite 

#*^+7— ftl©a^te60 oweisst 

2 0$FCBJ&Lfc. Sfc, t-*-[sIgS^*-> 1 2fc 

is* v-W 1 OSK{iSa#>6 6 0 0 °C£t? 1 5#r§»J 

[0081] <njfc#i2 0) mmmi tmowk^m^ 
mm itmoj:^ tc&itr A®s&£{tg# icmm 

3HS%<DY b-Nd-Ca - 03k<0135 X«:S^nU/c 

h iEPJPJU 1 6 5 0"C©i&Sr*S#tfWfc:. 
[0 08 2 ] »6tlfc3tf^2^ + 7 -ft 1 *0 1 fc^C 

S3 0 0 mm©i/'J 3>«5 * ^3 *«H*tiaa7 0 0 °C 
£->l 2&C2 0 0 V<0«jE*EPflDLT:tfXW 7-ft 

l^eoo wcmmLtcwm^&jfctf zzmm+l 1 1 *c 

M5i^#r^ i ;n>»i7^>'^3(D^ffi±^$&u/c 0 ccd 
ttasrv »; =3 > o x ^ 3 ©sstcfew s»flE#**n** 

ftffiSSitCCi^TfflflSO/ciC^, ±0. 
fc. */c, ^CDSJ£^*ffll^r^t^^> (Ti 
N) Bt*^y 3>^x^3<0*®±CC^-r^S4 1 
5 0 B$Mfir ft o + 7 -ft 1 OSIM^RMTL 

1 1 v\m&m&'rttet>ft-?* »ftu«c*o 

:>1> 7-f* 1 ©fc-*-[IIBg'*#-> 1 2^<£>«jS<Dl£ 
t&*f**jtStt<Si. ^i/t7-#l©iaStt6 0 0'C 
^6Mfi£r7#*T?§iHiUfc 0 tic fc-^-ElSg'^ 
-> 1 2K2 0 0 VO«E*EPJjnLT«ffi£(^t/fc<!: 
C 5 , ilTs is + 9 - {* 1 oaSUSafr 6 6 0 0 V 

[0 0 8 3] (HJ6PI2 1 1 iHDSBfcfrStecfc 



1) #B3 2001-274103 

20 

OWfcTfr A«»(t*W©JbK: 5? > r >©>g 
mH *IOMN 1 <h|5jli 7ft£TifJ U r . 5 tfe<D#MSft<D 

[0 0 8 4] ff hmtcf) * V I *Wi IdCTjktC 

V D*BB©rt»«:ffl*^«. 9 *'MS##2©±cca 

S3 0 0mmO->'J=a>»5*^3*tS-ttrffla7 0 0 # C 

10 £-> 1 2CC2 0 0 V ComE^Wm 7-<* 
1*6 0 0 B C^»D^U/cttSg-CSlJ:^*X*»3l?L 1 1 CC 
fflM?iir^U^>^x^3<Dftffi±^i^L/c e CO 

«ffiaatt«:<tora'JSU/c<!:C5, ±o. e - cr*o 
n ) jh* ^"'j3>^x^3 <D3tm±ctffM;-r ^>ms* 3 

20 ftl©«»*^Si«i:ofc. *Offt, HTslstV-' #1 
<D\z-$-m%'*Z-~y 1 2^©«jRO«*&*ffJhSH* 
^>i, *X t/ 1 7 - # 1 ©SRtt 6 0 0 W t 
1 7#T*fiJ5il/fc 0 ^/c, b-*-@8;^-> 1 2CC 
20 0V<D«BE*EPJnbr«iB*e»&L/ytiC6, 

<DJBJK«Sa*6 6 0 0 °C^T* 7 ^TUJ31 

[0085] (soa« 2 2 ) mmm 1 iia 

AoT»tT^$-^A^fl«W«:2tSdHaUfc. « 
ffi?LO»4 3 0{H^b/cWWi^r||Jffi^J 1 <bpJD<± 
30 ffi<D#Xis + '7-~#&$mLtc 0 

[0 0 8 6 ] fl^tl/c^i/t^-^l^i lCC^*Tck 

S3 0 0 mm05>U 3>^ x ^3^fg^ajg7 o 0 °C 

1 2^C2 0 0 + 7 -ft 1 *6 

0 0 - C4Cjto<»L/fctt«rJKlC#X**il?L 1 1 CCffliSS 

C ODtflBT U =i > 0 x ^ 3 ©SWc *j W ^> fflffi^ffi * 
?IWaM^SIt^cfcorfflSL/ciC5, ±7. 0 c CT' 

40 *o/c. S/c »b**>« <T i'NJIt) *->»;n>^ 

*^3<D*ffl±tCJBfi£-r4«iaS: 1 0 0B#Fa1tf& ofc 
[0087 ] ^tl t-^-lalB^*-> 1 2^c^& 

o*c^e>sacctc2>s-c 1 o tc B &tc, t-^ 

-|h3!?§>'^-> 1 2tC2 0 0 V©SE*EPJjnO"C«iE* 

ucic%, //^ s/ + 9 - it i ©aa«:*a**6 6 

o o-c^r B^-csjaufc. 

[ 0 0 8 8 ] (ICtfeM 2 3 ) H»l 1 ifil DMit^iS^ 

so j:^zmiiT)i*-^i,ffimpmiz2Mmi;tc 0 1 
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^SftTJU^^^Aj^{$SW(C^';^f r > (Mo) 
\mmW 1 i * < Rl C *ttr ^ 2/ + "7 - * * ff » ^ 

/Co 

[0 0 8 9] Xftffll £WDW«/y a 
ffiCC*jW5«K»ff*afJSl/fciC5, ±o. 4-cr* 

o/c 0 mtwi iB«*cgi**jat'r*iBa*i o 
©flaft*ff±s*fcaoa»*"c©i»aftiHBi o#£ 

^L/c 

[0 0 9 0] (IOk«f|2 4) IQkni &ncHS^£(c 

tfcO^tT^S^^AftfettSW^ffl-^^^^A (A 

[0091] HJfe^Ji tii:?i*'C^'j3> i 5x^ 
n«c*j»*WE»**«eL*iic5, ±0. 4 # cr& 
o/c„ *fc. 4B««:«*»J«-r*«ffll*l o 

©fl^*ff±Sttfc«©a«*^©|»»l9IHttl 0#£ 

[0 0 9 2] (HSfetffl 2 5 ) 1 iP3 fcttjftEffilC 

<fcoT^bT;U^^^A^M»St^2W / PS{b/c a 1 

tfcOttffcT ^ ^ ~ "5 A ~ ? ;U - * P A 

(Ni-Cr) * h*Mft-5C itc J: -oT^mJI 

fc^j&bfc^ttlHfeWi i£< 9 

[0093] mm\i ±mo^&~c*>v*>y*^v>& 

o/Co Htt«liHI««:BI*»fiR-r**Bl*10 
9 -{*(DMS#> 6 6 0 0 °C £ rO#SP$Fa1 «6», 
S0/c o 

[0 0 9 4] HJfitWl iBlDKS 

jar, gfbrji^~^A^<*g#£i tti*>y* 

ftrai, MUeSKA«E^2. 5 x 1 0" VC. 3X10 
"VC, 5xl0- 6 /°a 7. 9X1 0'VU 10X1 
0 " 6 /'CO # -7 * £ tr-e ftJE \i > r 2 ftO^f-Sf*?:^ 

#*^«:tsK7 o o'cr-s^o/cc saisa©B*a« 
n. 8»r«n. eaaT-ctwn*. 8#r£im> so 

[0 0 9 5 ] (IteW 1 ) 1 i|i]C»!*#ffi*Cj: 

o r S*ii?L 4 3 S f tr ju ^ - £ a sits (*Stt £ 2 ft 
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«5A«MSf*s*t©— *©*n*aa5 oowwiu/c 

». -e<D±cc 5 l t£<DS4b7 ;u s ~ «5 A^ftStt £ 

»S6 5 0*C(DS3R^*"C»^Lfc. C<D£HC 

ur, hi i tc^r<fc9&#*^ + ?H*a*8ji6i/ 

/c e Hi l ccTn-r <fc 5 cc\ gfbrjus A®a£ftg# 

10ail0 btt//7^i 1 3&C<fco"t!g^3*lT^ 

10 tlTl^o 

[0 09 6] ffen/c^^+^-ftliSltC^TJ: 
5ftCVD^teffi#i&A//c. £*'MEEK*2<Z)*Ii± 
tCiIS3 0 OmmOi/lJ :a>£*^3*IRi±Tfifi7 0 
0 •Ctctt3ift U/Co # * 1/ + V 1 tfXBil^L 1 1 icjgj£ 

*aia s *t 5^ y =« > * ^ 3 ©siH±K:gw& u 

/Co CWIt^'j 3>«5x^3©*ffitc*JW4iBK^ 
ffi**HI**Biaa»tK:J:^"Ca'J^L/ciC5, ± 1 5°C 
T&o/Co *fc, *>U:a>$x^3(D*ffi±K:»ft* : * 

20 ->^r7-ftl<DSMcD^®^3i5Ll ltcROf*»^K 

[0 0 9 7 ] T© f >*^^f#27^60lBS**S'C^V 

t9-#i»^(c#si, 6 o o'c^it-r^sri 8 

0#£gb/c o •>*^flH##2^©«*«lft*f>±S* 

[0 0 9 8 ] amm 2 ) »br^ 5 ^ A»^tc«as 

SftSJiUr-f ^ h 'J7 (Y,O s ) *5»*%i^-f>y 

i*»anur^tka^i/A:«. ssfiota»3 

0 0 mm, f ^ 305 5 m m }c fe^ J; M -C 7* U X 
30 TSCiCCj:D, 2ft0^bT;U5^'?A^{**^S{ 
L/co 2 ftcDMibr Jl/ 5 ~ 9 AflSJgftcOH tcra-Y 
^K££#5mm&c/cC&cfcMCifi't£0. 5 mmCD^: »J ^f* 
1 0 mm b'^ ^<D»«tttcfiBKS*/ctfc«"C % fi 
SI 8 5 0'CCC-C*^ h^U^Sfeftl/Zc. SE^tCt- 

^ - n >r ;i/cr>I2S^ n/c$I«tc^ML fc^ <t 5 (cfflffi 
0. SmmCDMmiZ lflir^-f ^OjT-f+*> F K 
•j >lX^tT)l> $-0 A^ftSW^C^U/Co CCDd: 

occurs offloRjiJLifflbr^s-^A^ttKt* 

JCJf^U/Co H 1 2CC5%r«fe5«Cfc-*-a-fJU»l 6 

40 «rSifbr;u5^.^AjfttSft»tti otcrtJKU/c*f^^ + 

7-fti #»e> ft/Co 

[0 0 9 9 ] CW^^t 1 £H 1 CC^fcfc^/cC 

C V DKg<Cffi^&/Uco ^ ^flH»ft 2 <D±0Cittl 3 
0 0mm<3D^U=i>^^^3?:«8#riag7 0 0 °CCC}JD 
UftL/Co — 3S/X2/+9-#l©t-*-n^;mi 
6 tc 2 0 0 V^rEITfJP It ^+9- (#1^600 *CtC 
Mb/c^rSJS^X*®ii?L 1 1 &c51ja3-t±£C i 

tc j: o r »; ^ > r> , ;> 3 <Dmm±<<c m% u /c e c 

50 ffl«K»ccJ:oTfflSLfcic:%. ±iomo/c 
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6n/co S"J 3>$*^3©*ffiJblcfc^---?w ^;u# 

2 0 0VO«ES:EPJjPL/-C«iS*^»&Ufc<!:C5, 

[oioo] cittms ) wmh i trac»jft*fficcj: 

[0101] »e>ftfc#;V>+yH*14ISlfc^ , i"C 
VD«B©rt««:a*^3«. •5*^«*#2<0±CCi([ 
S3 OOmmQ^U :3>£x^3 44SmrS^7 0 0 °C 20 
(CAHNttsfc. — #XW?H*1 <Dfc-£-[nlB§^ 
1 2&C2 0 0 V©«EE4EnftH/r**^^+ 

14 6 0 0 •CtcJnflfc l/fctt»"CSJ6#^*JtiI?L 1 1 *C 
ilifiS-^T^U a>^*^3©*ffl±k«if&L//c. CCD 
tfc«r-> V > $ x » 3 fiWRB*c*5» SfiK#flj *IBS* 
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SffifiK8t*cJ:-pTffl!J3EOfciC5, ±0. 8 # Cr*r> 
/Co Ste, Bne<DSJB^«rfflt»r»b9 : *> (Ti 
N) HSr^y x/%3©Sffi±Ccjg/iS-r4«aa4 1 
4B#IHtfttofciC5. 5/ + 7 - ft 1 <D3lffi^BiI 

x^3 <D*ffi±CC4jlirtt/<-f - £rt/##6£U 
j£4f£it 3 3tf^>+9-ftl©iagB6 0 0 , C 

*»6Sa«ctt4*r3 o it. b-*-@ 

[0102] J£l±©*JiW 1-30 <h Jtttftl 1 ~ 3 tc*$ 

w-s^^^^-tt^wjfittem^itcjR-r. 

3-/;i//HPj«*y^f>3-f 3 -efcl*!ig 

4^un^ 0 

[0103] 

[*i ] 
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